
Class No. ZO ' ^ 

Book No. sT ? ^ H 






The Journal 

OP THE 

Ministry of Agriculture 


VOL. XXX. 

April, 1923, to MARcir, 1024. 



LONDON 

PRIK1WD XJNDBB THE AUTHOBITY OF HIS MAJBSTY’S STATIONfiHY OFFICE 
JM PUBLISHED «r TOT HINISTBY OF AaRIOULTUBE AND FISHBRIB^ 
WamsBAi^L Place, London, s.W.1, 


inUSTRT OF AGRICULTDRE AHD HUGS. 


^ecfionaC ^o^umes of 
^ofl'ecfe6 .leaflets. 

Well Illustrated, Recently Revised—In stiff 
paper covers. 


Piiee 

Volume. Title. , {Poet free) 

No. 1. Fungus Pests of Fruit Trees . 8d. 

No. S. Insect Pests of Fruit Trees .^ ••• lOd. 

No. 3. Cultivation and Diseases of Potatoes. 8d. 

No. 4. Fruit: Its Cultivation, Marketing and Preservation Is. 6d. 

No. 6. Diseases of Animals .Is. Od. 

No. 8. Weeds . 8d. 

No. 7. Bee Keeping . 8d. 

No. 8. Manures and Manuring. 9d. 

No. 9. Daii^ing and Cheese-making . 9d. 

No. 10. Poultry, Rabbits and Goats .^ Is. Od. 


Sef of JO Volumes—Price, 7s. 6d., post free. 
OTHER VOLUMES IN PREPARATION. 


Oid('i (liiecl frciiii the Ministry. 10, Whitehall Place, 
London, S.'W.l. 


fOe 

Jlgricuttumf "gleiyorf 

Frepared lad Edited by 

THE MINISTRY OF AGRICULTURE AND FISHERIES, 

is a weekly publication, tlie object of which is lo provide farmers 
with accurate reports on the trade in agricultural produce and 
requisites at various representative markets in England and Wales. 

.Average prices w('ek by week at selected markets are furnished 
by Market Iteporteis specially appointed by the Ministry, and in 
addition special articles on agricultural conditions at home and 
abroad, likely to affect the demand for and ))rices of British 
produce, are included each week. 

Subscription Bates.- One year 10s.; six months 5s.; three 
months 2s. 6d. (post free) Single copies may be obtained upon 
application, price 3d. (post free). Orders should be sent direct 
to STATIONERY OFFICE, IMPERIAL HOUSE, 

KINGSY^AY, LONDON, W.02. 







m 


INDEX TO VOL. XXX. 

April, 1923, to March, 1924. 


NOTE.—References to Insects, dc., and Fungi are indexed under the headings 
“ Insects, dc.,'" and “ Fungi ” only, to Weeds under the heading 
“ Weeds ** only, and to Diseases of Animals under “ Diseases of 
Animals only. 

Lists of Additions to the Ministry’s Library, and Selected Contents of 
Periodicals have appeared in the Journal each month or from time to time, 
and are not separately indexed. 

Editorial Notes are indexed under the subjects to which they refer. 

To avoid confusion in reference the term ** Ministry ’* is used ^roughout, 
with a very few necessary exceptions, although the word “ Board ’* may appear 
in the text. 


Accounts, see Book-keepina. Page 

Acts of Parliament (see also Ministry of Agriculture and Fisheries) : 

Agricultural Credits Act, 1928 ... ... 4^,849,1085 

„ Bates Act, 1923 ... ... ... ... ... 577 

Canadian Cattle (Marking) Order, 1928 ... ... ... 2 

Corn Production Acts (Bepeal) Act ... ... ... ... 470 

Fertilisers and Feeding Stuffs Act ... ... ... ... *259 

„ ,, ,, „ „ Committee... ... ... .391 

Importation of Animals Act, 1922 ... ... ... ... 2,196 

,, „ Canadian Cattle Order, 1928 ... ... ... 2 

Merchandise Marks Act, 1887 ... ... ... ... ... 178 

Milk and Dairies (Amendment) Act, 1922 ... ... ... 281,258 

Bats aSid Mice Destruction Act, 1919 ... ... ... ... 677 

Seeds Act, 1920 89,7as 

Tithe Act, 1918 84 

Working of the Seeds Act, 1920 ... ... ... ... 822 

Agricultural Advisory Committee for England and Wales ... ... 256,987 

„ ,, : Prime Minister’s Statement ... 1081 

,, Council for England ... ... ... ... 250,932 

Agricultural Credit : 

Agricultural Credits Act, 1923 . ... ... ... ... 483,619 

Co-operative Credit Societies ... ... ... ...986,1082 

Interim Report of the Agricultural Tribunal of Investigation ... 110 

Loans to Co-operative Societies ... ... ... ... 1082 

Agricultural Discussion Societies ... ... ... ... ... 1130 

Agricultural Education : Bural Secondary School as a Factor in ... 66 

„ Index Number 80,108,200,298,392,487,580,785,988,1068,1088 
,, Landowners ... ... ... ... ... 489,586 

,, Policy of the Government ... ... ... 97.778,1092 

Agricultural Produce : 

Annual Beport of Prices and Supplies of Agricultural Produce 

in 1922 . 292 

Departmental Committee Beport on Distribution nnd Prices of 

100,289,481,778.982 

Milk Prices ... ... ... ... ... ... 678 

194 
67.3 
112 


Ministry’s Report on, in 1922 
Prices of Cereals. Flour and Bread 
Suggested Marking of 
Agricultural Returns and Statistics : 

Acreage of Hops 

Annual Returns of Crops and Livestock 
Early Estimates of Grain Gmvring in Great Britain 
For England and Wales, 1928 
Agricultural Tribunal of Investigation : Interim Beport 

,, Wages . 

Agricultural Workers : 

Agricultural Worker 

Denotation of, to the Prime Minister ... 

Housing of Casual Labour 


570 

203,567,887 
1012 
... 873 972 
97.269,481,778, 
982 

... 8.1088 


** 4 . 


209 

8 

mr 












IV 


Index. 


. - 

Agricultural Workers— continued. Paok 

Labour Conditions Abroad ... ... ... ... ... 763 

Wages of .. ... ... ... ... ... ... 3 

Agriculture : 

Agricultural Credits Act. 1923... ... ... ... ... 483 

Agricultural Landowners ... ... ... ... ... 480 

Agricultural Policy of the Government ... ... ... 97,777 

Artificial Drying of Crops ... ... ... ... ... 1127 

Ab a Career for Boys .... ... ... ... ... 419 

At the British Empire Exhibition ... ... ... ...676,1116 

Budget and ... ... ... ... ... ... ... 100 

c!onciliation Committees ... 4,85,109,2(^,296,393,579,680,787,8W 

Demonstration at Bothanisted ... ... ... ... 279 

February on the Farm ... .... ... ... ... 1064 

Fowls on the Farm ... ... ... ... ... ... 715 

In Scania ... ... ... ... ... ... ... 895 

International Congress of, at Paris ... ... ... ... 290 

January on the Farm ... ... ... ... ... 963 

March on the Farm ... ... ... ... ... ... 1151 

Organised Day Courses ir. ... *... ... ... ... 1142 

Policy of the Government ... ... ... ... 97,778,1092 

Teaching of ... ... ... ... ... ... 798 

Registration of Small Cow-keepers ... ... ... ... 280 

Utilisation of Waste Products ... ... ... ... 910 

Agriculture Abroad (see Countries concerned). 

AlJoiments, Fce Small Holdings and AUotmejits. 

Aminoniu, sec Manures. 

Animals, see Livestock. 

Apples, see Fruit. 

Argentina : Dairy Exhibition at Buenos Aires ... ... ... 974 

Auctions ; Egg Auctions in the Eastern Counties ... ... # ... 279 

Australia; Agricultural Education in Queensland ... ... ... 473 

Bacon, see Livestock^ also Meat. 

Barley : 

Customs Duty on imported Malting Barley ... ... ... 677 

Effect of Sub-soiling on the Crop ... ... ... ... 10(X) 

Growing of ... ... ... ... ... ... 002 

Basic Slag, see Manures. 

Batten, H. Mortimer : 

The Hedgehog ... .. ... ... ... ... 744 

The Stoat . “. 1028 

Beef, see Meat. 

Bees: Acarino Disease ... ... ... ... ... ... 872 

Beet: 

^Cultivation of Sugar Beet ... ... ... ... ... 685 

English Sugar Beet Crop ... ... ... ... ... 21 

Exemption of Home-produced Sugar from Excise Duty ... ... 112 

Beetles, see Insects^ also Pests. 

Belgium : 

Agricultural Machinery hlxhibition at Brussels ... ... 973 

Crop Competition in the Province of Nainuj* ... ... ... 500 

Farm Labour in ... ... ... ... ... ... 476 

Bewley, W. F. ; Sleepy Disease of the Tomato ... ... ... 450 

Birds: Migration of, and the Introduction of Foot-and-Mouth 

Disease ... ... ... ... ... ... ... 681 

Board of Agriculture for Scotland : List of Potato Varieties ... ... 669 

Bond, J. R. : 

Cultivation of Turnips, Bv.edes and Kohl Rabi ... ... ... 3107 

February on the Farm ... ... ... ... ... 1064 

January on the Farm ... ... ... ... ... 963 

March on the Farm ... ... ... ... ... ... 1163 

Turnips, Swedes and Kohl Rabi for Stock Feeding ... ... 992 

Book-keeping : Cost Accounting in Poultry Keeping ... ... 156 

Boys ; 

Agriculture as a Career for ... ... ... ... ... 419 

You^g Farmers' Tour in Conada ... ... ... ... 380 




Index. 


V 


British Empire Exhibition : 

Agricultural liesearch Exhibits ... ... ... 

The Government Pavilion . ... ... ... 889 

Brown, E. T. : Turkey Bearing on Jjimifced Areas ... ... ... 941 

Budget : Faniiers and the ... ... ... ... ... 100 

Buenos Aires : International Congress and Exhibition ol: Social 

Economy ... ... ... ... ... ... 477 

Buildings : iie-construction of Farm Buildings for the Production of 

Grade A Milk . 326 

Butter, see Dairying, 

Buxton, M.P., Noel Edward : The New Minister of Agriculture and 

Fisheries ... ... ... ... ... ... ... 982 


Cambridgeshire : Sugar Beet Growing in ... ... ... ... 24 

Canada : 

Canadian Cattle for Breeding Purposes ... ... ... 252 

Importation of Plants into Canada ... ... ... 976 

Seed Grain Competitions in Quebec ... ... ... ... 1074 

Store Cattle fiom ... ... ... ... ... ... 1.196 

Young Farmers’ Tour ... ... ... ... 180 

Capital, see also Finance : 

Prospects and Capital for Farming ... ... ... ... 421 

Requirements of Capital for Pig Keeping ... ... ... 512 

Caseby, J. A., and R. N. Dowling : Nottingham ('Dii iiy 

laying Trials ... ... ... ... ... 721 

Cattle, see Livestock, 

Cave, T. W. : Points of the Horse ... ... ... ... 107 

Cereals, see Corn, 

Chambers, J. E., and W. M. Ware: Garlic*Scented Pennycres^; ... 535 

Channel Islands: Importation of 'Potatoes into Jersey ... ... 174 

Cheese, see Dairying. 

Cheveley, S. W., and A. G. Ruston : The Cost of Gra?Jing ... ... 1119 

Clover : 

Alsike Clover ... ... ... ... ... ... *803 

Crimson ... ... ... ... ... ... 142 

Dodder in ... ... ... ... ... ... ... 38 

Dutch ... ... ... ... ... ... ... 31 

Red Clover ... ... ... ... ... ... ... 239 

,, ,, Scorch or Gloeosporiiim ol ... ... ... 833 

,, ., Growing Seed in Wales ... .. 

Removal of Dodder from Clover Se."d ... ... ... ... 928 

Sainfoin ... ... ... ... ... ... ... 426 

Sainfoin; Advantage ot using Milled See i ... ... ... 86 

Seed subuiitled for Odicial Tesi .. ... ... ... 78 

Varieties of ... ... ... ... ... ... 143 

Violet Felt Rot (Rhizoctonia) .. ... ... ... ... 48 

Wild White . 34 

White . 38 

Onobrychis satica ... ... ... ... ... ... 426 

Sclerotinia friioliorvm ... ... .. ... 48 

Trifolium hyhridum ... ... ... ... ... *^03 

,, incarnatum ... ... ... ... ... 142 

pretense ... ... ... ... ... 219 

,, repevs ... ... ... ... ... ... 33 

Clubs : 

Young Farmers’ Tour in Canada ... ... ... ... 

,, „ Club .- ... 733 

Colleges : 

Advisory Service of the Ministry ... ... ... ... 77 

Midland Agricultural College Poultry Conference ... ... 57? 

Poultry Keeping at the Cheshire School of Agriculture ... ... 152 

Scholarships for Children of Agricultural Workers at Agricul¬ 
tural Colleges ... ... ... ... ... ... 5.57 

Conimiseions and Committees : 

Agricultural Advisory Committee and the Imperial Econonic 
Conference ... ... ... ... ... 385 






VI 


Index. 


&>mmissioQB and CommitteeB— continued. Pagi 

Agricultural Advisory Committee for England and Wales ... 256,987 
,, M >1 : Prime Minister’s Statement ... 1081 

Conciliation Committees in Agriculture 4,85,109,202,295,894,579. 

680,787,890 

Council of Agriculture for England ... ... ... ... 250,982 

Departmental Committee on Distribution of Prices of Agricul¬ 
tural Produce ... ... ... ... ... 100,889,481,982 

fertilisers and feeding Stuffs Act Committee ... ... ... 891 

Foot-and-Moutb Disease Committee ... ... ... ... 1082 

interim Beport of the Agricultural Tribunal of Investigation ... 110 

On Customs Duty on Imported Malting Barley ... ... 677 

Beport of Agricultural Credit Committee ... ... ... 258 

,, of the Advisory Committee on Macliinery ... ... 106 

„ of the Development Commissioners, 1922-23 ... ... 1065 

,, of the Ministry’s Klectro-Culluve (.'ominittee ... ... 321 

,, of the Tribunal of Economists ... ... 97,259,481,778 

,, on Fruit and Vegetable Prices ... ... ... ... 289 

„ on Milk and Milk Products ... ... ... ... 100 

,, on Prices of Cereals, Flour and Bread ... ... ... 678 

,, ,, ,, „ Meat, Poultr\ and Eggs ... ... ... 481 

■World’s Dairy Congress Committee ... ... ... ... 469 

Competitions: Clean Muk ... ... ... ... ... 171 

Conciliation Committees ... ... 4,85,109,202,295,394,579,680,787,890 

Concrete ; Construction of Silos ... ... ... ... ... 819 

Conferences : 

Agricultural Advisory Committee and the Imperial Economic 
Conference ... ... ... ... ... ... 885 

Imperial Economic Conference, 1923 : Importation of Livestock 696 
International Congress of Agriculture in Paris ... ... ... 290 

Midland Agricultural College Poultry Conference ... , ... 572 

World’s Dairy Congress ... ... ... ... ... 469 

,, Poultry Congress, 1924 ... ... ... ... 1078 

Confesses : 

World’s Daily Congress ... ... ... ... ... 469 

,, Poultry Congress, 1924 ... ... ... ... 1078 

Co-operation : 

Cheese-MakiM Centres in Sussex ... ... ... ... 813 

Co operative Live Stock Marketing in 'D.S.A. ... ... ... 1094 

,, Marketing by Small Producers .. ... ... 838 

„ „ in U.S.A. 891 

,, ,, of Ecgs ... ... ... ... 1028 

„ „ of Milk in U.S.A. 1007 

Credit Societies ... ... ... ... ... ... 986 

Egg and Poultry Co-operative Society ... ... ... ... 277 

' Sugar Beet Grrowing in England and Co-operation ... ... 25 

Corn : 

Bartey Growing ... ... ... ... ... ... 602 

Bunt* in "Wheat, Prevention of ... ... ... ... 710,918 

Common Cause of Failure of Spring Oats ... ... ... 925 

Customs Duty on Imported Malting Barley ... ... ... 677 

Early Estimates of Grain Growing in Great Britain ... ... 1012 

Effect of Sub-soiling on Crops ... ... ... ... 1000 

Grading, Composition and Feeding Values of Wheat Offals ... 593 

Cornwall : Weighing of Cattle in ... ... ... ... ... 296 

Cost Accounting : In Poultry Keeping ... ... ... ... 156 

,, of Farm Produce : Agricultural Index Number 80.108,200,293,392,487, 

580.678.785,988,1068 

,, ., Grazing ... ... ... ... ... 1119 

,, .. Living : Agricultural Wages and ... ... ... 3 

Counting Industry: "Village Life and Country Industries ... ... 215 

Cows, see Livestock. For Feeding of Cows, see Feeding and Feed- 

ing Stuffs, 

Cox, F. A. : Grade A Milk—Is it Worth While? ... ... ... 328 

Credit: 

Agricultural Credits Act, 1923 ... ... ... 483,649,1085 

Ck)-c^erative Credit Societies ... ... ... ... ...986,1089 

Loans to Co-operative Credit Societies ... ... ... 1089 














Index. 


vii 


Credit— continued. Page 

Beporfc of Agricultural Credit Committee ... ... ... 25B 

Oreery, Charles ; Swede and Turnip Seed Growing in Kent ... 1189 

Crops : 

Acreage Under, in 1923 ... ... ... ... ... 486 

Annual Returns of ... ... ... ... ... 203,487,887 

Artificial Drying of ... ... ... ... ... ... 1128 

Effect of Sub-soiling on ... ... ... ... ... 1000 

Report on Fungus Disea.ses of, 1920-21 ... ... ... 199 

Cucumbers, see Horticulture, 

Cultivation : 

Destruction of Wire worms ... ... ... ... ... 1047 

February on the Farm ... ... ... ... 1054 

January on the Farm ... ... ... ... ... 968 

March on the Farm ... ... ... ... 1153 

Sub-soiling Trials in Essex ... ... ... ... ... 1000 

Customs Duty on Importc.l Maltinj,^ Barley ... ... ... 677 

Dairying : 

Clean Milk Competitions ... ... ... ... ... 171 

„ „ Production ... ..T ... ... ... 281,966 

Co-operative Cheese-Making Centres in Sussex ... ... ... 818 

,, Marketing of Milk in U.S.A. ... ... ... 1007 

Course in Clean Milk Production ... ... ... ... 968 

Dairy Exhibition at Buenos Aires ... ... ... ... 974 

,. „ Milan ... ... ... ... ... 973 

,, Farming in Holland ... ... ... ... 904 

Grade “ A ” Milk ... ... ... ... ... ... 022 

„ „ „ —Is it Worth While? . ... 320 

Inheritance of Milk Yield ... ... ... ... ... 388 

In Scania ... ... ... ... ... ... ... 395 

Instruction in Milk Recording ... ... ... 1169 

Lincoln Red Shorthorn as a Milk Producer ... ... ... 17 

Manufacture of Whey Butter ... ... ... ... 281 

Milch Cows, Rationing of ... ... ... ... ... 988 

Milk for Calves ... ... ... ... ... ... 168 

Piices ... ... ... ... ... ... 577 

Recording for (touI Keeper- ... ... ... ... 1072 

Mineral Requirements of D.airy Cows ... ... ... 166 

Ministry’s Register of Dairy CatPe ... ... .a ... 370 

Regulations Under the Milk and Dairies Act ... ... ... 231,258 

Registration of Small Cow-keepers ... ... ... ... 280 

Report on Milk and Milk Products ... ... ... ... 100 

World’s Dairy Congress ... ... ... ... ... 469 

Day, Major H.*D.*: The r-o-op|pralivc Marketing of F/-rgs . 1023 

Deputation to the Prime Minister ... ... ... ... 6 

Devon : Longwool Sheep ... ... ... ... ... 126 

Diseases of Animals : 

Bird Migration and the Introduction of Foot-and-Mouth Disease 681 
Distribution of Foot-and-Mouth Disen fp ... ... ... 674 

Foot-nnd-Mouth Disenso 89,181,282,369.478.576,578.668,681.769,876. 

970.990,1076,1084,1172 
,, ,, Committee ... ... ... ... 1082 

,, M : The Ministry’s Policy ... ... 881 

,, ,, : Warning against Hay and Straw usevl 

for Packing ... ... ... .". ... ... 886 

Liver Rot of Sneep ... ... ... ... ... .. 446 

Rabies ... ... ... ... ... ... * ... 89 

Report on Animal Diseases ... ... ... ... ... 888 

Sheep Scab : Its Prevention and Remedy ... ... ... 410 

Dobson, A. T. A. : Land Reclamation and the Alleviation of 

Unemployment ... ... ... ... ... ... 118 

Dodder : 

Prevalence of, in Great Britain ... ... ... ... 88 

Removal of, from Clover Seed ... ... ... ... 928 

Cuecuta TrifolH, Bab. ... ... ... ... ^ 

Dogs: Quarantine of, from Ireland ... ... ... . 89,182 






Index. 


viii 

Paob 


Dowling, K. N. : The English Bugar Beet Ctop ... ... ... 21 

,, B. N.j and J. A. Caseby: Nottingham County Egg- 
Laying Trials ... ... ... ... ... ... 721 

Drainage Works for Belief of Unemployment ... ... 118,486,519 

Ducks, see Poiilfryt also Small Livestock, 

Economicfi : 

Agricultural Advisory Committee and the Imperial Economic 
Conference ... ... ... ... ... ... 385 

Imperial Economic Conference, 1928 : Importation of Livestock 696 
Education : 

Agricultural Discussion Societies ... ... ... ... 1130 

,, Education in Scania. ... ... ... ... 401 

,, and Veterinary Eescarcli Bcliokrshi|js ... ... ‘J79 

Course in Clean Milk Production ... ... ... ... 968 

Exhibits at the British Empire Exhibition ... ... ...987,1116 

Eream Memorial Pri'se ... ... ... ... ... 280 

General and Agricultural ... ... ... ... ... 420 

Grants for Agricultural Education and Research ... ... 257,768 

,, ,, Research Institutes ... ... ... ... 1071 

Grassland Demonstration in Surrey ... ... ... ... 278 

Instruction in Milk Recording ... ... ... ... 1168 

Lectures on the Rotliamsted Experiments ... ... ... 768 

Organised Day Courses in Agriculture ... ... ... 1142 

Research Scholarships ... ... ... ... ... 771 

Rural Secondary Scnool as a Factor in Agricultural Education 66 
Teaching of Agriculture ... ... ... ... ... 798 

Technical Advice for Farmers ... ... ... ... 771 

Scholarships for Children of Agricultural Workers ... ... 558,987 

Eggs, see Poultry. * 

Electro-Cultu-e Work in 192‘2-‘28 ... ... ... ... 391 

Ellis, V., and Williams, R, D. : Sowing Red Clover Seed in Wales ... 538 

Ensilage, see Silage. 

Entomology, see Inf^ccU. 

Ernie, Rt. Hon. Lord : Agricnlt'iral ]jandown(?rs ... ... ... 4<^9,585 

Essex : 

Clean Milk Competitions ... ... ... ... ... 171 

Sub-soiling Trials ... ... ... ... ... ... 1009 

Evens, John : Juncoln Red Shorthorn Cattle ... ... ... 17 

Exhibitions and Shows : 

Agricultural Show at Sweden ... ... ... ... 104 

,, Machinery Rxhihition at Brussels ... ... 979 

Agriculture at the British.Empire Exhibition ... ... ... 676 

British Empire Exhibition : 

Agrieultur.il Research Exhibits ... ... ... ...986.1116 

Government Pavilion ... ... ... ... ... 889 

Dairy'Exhibition nt Buenos Aire«! ... ... ... ... 971 

,, ,, Milan ... ... ... ... ... 973 

Exhibits at the Brilisli Empire Exhibition ... ... ...986,1116 

Government Pavilion at ttie British Empiie ... ... ... 889 

Imperial Fruit Bhow^ 1929 ... ... ... ... ... 857.946 

London Thoroughbred Stallion Show ... ... ... ... 969 

Ministry’s Evhibition at Agricultural Shows ... ... ... 178 

National Agricultural Show and Jubilee Exhibition at Gothenburg 404 
Royal Show, Newcastle ... ... ... ... ... 985 

Experimental Stations : 

Demonstrations nt Bothan-sted ... ... ... ... 279 

Electro-Culture at Rothnmsted ... ... ... ... 323 

Experiments in Preservation of Eggs in U.S.A. ... ... 471 

Farmers’ Visits Rothamsted ... ... ... ... 667 

Lectures on the Botham«ted Experiraenls ... ... ... 768 

Report of the Cheshunt Station ... ... ... ... 469 

Export. Bee also hvrorf 

Cattle to South Africa ... ... ... ... ... 1064 

CloBing Cattle Testing Station, Pirbrigbt ... ... ...887,1064 

Expor^of Pure-bred Livestock to U.S.A. ... ... ... 474 

New riant Regulations for Canada ... ... ... ... 573 



Index. 


IX 


Export— continued, i'Acii: 

Shipment of Livestock to New Zealand ... ... ... 467 

Trade in Lincoln Bed Shorthorn Cattle ... ... ... ^ 

Worn-out Horse Traffic ... ... ... ... ... 105,Ip 

Ex-Service Men ; l^osilion and I^rospects of Ex-Service Small Holders *246,254 

Fanners’ Land Purchase Co. ... ... ... ... ... 483 

Farm implements, see also Machinery *. 

Agricultural Tractors in Clreat Britain ... ... ... ... 199 

Harvesting Machines ... ... ... ... ... 121,228 

Mowing ,, ... ... ... ... ... 199 

Farming : 

Agricultural Credits Acts, 1928 ... ... ... 183,649,1085 

Agriculture as a Career for Bovs ... ... ... ... 419 

Artificial Drying of Crops ... ... ... ... ... 1127 

Co-operative Credit Societies ... ... ... ... ... 986 

Cost of Grazing ... ... ... ... ... ... 1119 

Farmers and the Seeds Act, 192U ^.. ... ... ... 783 

Fanner’s Poultry ... ... ... ... ... ... 675 

Farm Wages in Scotland ... ... ... ... ... 869 

February on the Farm ... ..T ... ... ... 1054 

Fowls on the Farm ... ... ... ... ... ... 715 

Hill Sheep Farms of Northumberland... ... ... ... 317 

In Scania ... ... ... ... ... ... ... 396 

January on the Farm ... ... ... ... ... 963 

Jjoans to Co-operative Credit So-ieties ... ... ... lu82 

March on the Farm ... ... ... ... ... ... J153 

Organised Day r'ouraes in Agriculture ... ... ... ... 1142 

Prizes ftir Well-cultiv.ned Farm.s ... ... ... ... 390 

'rcchnical Advice for Fanners ... ... ... ... 771 

\Veathc% and the Carnier ... ... ... ... ... 298 

Farm Institutes, see also CoIleyeM and JnHttutes : 

Counties in which Institutes are Situate] ... ... ... 485 

Courses at ... ... ... ... ... ... ... 765 

Farmers’ Visits to Bothamslod .. ... .. ... 666 

Poultry Keeping ot the Cheshire School of Agriculture ... ... 152 

Farm Workers : 

Conciliation (’ominittceH ... 4,8.’).309,122,29>.394,579.680.787,890 

Farm Wages and Hours in Scotland ... ... ... ... 869 

Payment in Kind to ... ... ... ... ... ... 547 

Farmers’ Tour in Canada ... ... ... ... ... 180 

Feathers : 

Goose-keeping for ... ... ... ... ... ... 70 

'rhe Importance and Value of Poultry Featherp ... ... 1036 

Federation of British Fruit Growers ... ... ... ... 661 

Feeding and Feeding Stuffs : see also Notes on Feeding Stutfs ; 

Ai^ricnltural Index Number 80,108,200,293,892.487,580,678,785.988,1068 

Alfalfa Meal 463 

Amendment of Fertilisers and Feeding Stuffs Act ... ... 269 

Beans ... ... ... ... ... ... ... 681 

Bran ... ... ... ... . . ... ... 631 

Brewers’ Grains ... ... ... ... ... ... 960 

Brewery and Distillery By-products ... ... ... ... 960 

Chocolate Meal ... ... ... ... ... ... 366 

Coconut Cake ... ... ... ... ... ... 662 

Cod Liver Oil ... ... ... ... ... ... 464 

Cost of Grazing ... *... ... ... ... ... 1119 

Dried Yeast ... ... ... ... ... * ... 166,96*2 

Feeding of Turkeys ... ... ... ... ... ... 944 

Fertilisers and Feeding Stuffs Act Coir.mittee ... ... ... 891 

Fish Meal. 464.557,631 

Home-grown Cereals ... ... ... ... ... ,559 

Kohl Babi.992,1107 

Linseed ... ... ... ... ... ... ... 760 

Lucerne ... ... ... ... ... ... ... 1099 

Lucerne in the First Century A.D. ... 982 

Maize Gluten Feed ... ... ... 631 

Malt Culms ... ... ... 950 



X 


Index. 


Feeding and Feeding Stuffs— continued. Pagb^ 

MUch Cows, Kationing of ... ... ... ... ... 988 

Mineral Needs of Farm Stock ... ... ... ... 557,625 

Notes on Feeding Stuffs ... 74,166,278,366,463,557,664,759,865,960, 

1062,1162 

Palm Kernel Cake ... ... ... ... ... ... 631 

Peas ... ... ... ... ... ... ... 681 

Pigs : 

Dry Feeding of ... ... ... ... ... ... 683 

Fattening of ... ... ... ... ... ... 27 

Feeding for Bacon Production ... ... ... ... 74 

„ of . 624,711 

Green Food and Minerals for ... ... ... ... 374 

Bations for ... ... . ... ... 29 

Soft Oily Bacon—Its Cause and Prevention ... ... 262 

Principles of Poultry Feeding ... ... ... ... 348,457 

Silage ... ... ... ... ... ... ... 273 

,, Cured by Electricity .... ... ... ... ... 87 

Soybean ... ... ... ... ... ... ... 865 

Sugar .Beet for Cattle... ... ... ... ... ... 643 

,, „ Slices . ... 1062 

Sunflower Seek Cake and Meal ... ... ... ... 1162 

Sussex Ground Oats ... ... ... ... ... ... 178 

Swedes .992,1107 

Turnips, Swedes and Kohl Babi for Feeding Stock ... ...992,1107 

Wheat Offals, Grading, Composition and Feeding Value of ... 593 

Fenton, E. W. : 

Manorial Trials with Osiers ... ... ... ... ... 440 

Some Unusual Weeds ... ... ... ... ... 871 

Fertilisers, see Manures. 

Fig Cultivation ... ... ... ... ... ... •... 1152 

Finance : » 

Agricultural Credits Act, 1923 ... ... ... 483,649,1085 

Capital and Prospects for Farming ... ... ... ... 424 

,, Bequired for Pig-keeping ... ... ... ... 512 

Co-operative Credit Societies ... ... ... ...986,1082 

Cost of Grazing ... ... ... ... ... ... 1119 

Loans to Co-operative Credit Societies ... ... ... 1082 

Beport of Agricultural Credit Committee ... ... ... 258 

Flatt, C. A. : 

Egg Auctions in the Eastern Counties ... ... ... ... 270 

London Poultry Markets ... ... ... ... ... 858 

Poultry Keeping and Frait Culture ... ... ... ... 589 

Flowers : 

Carnations ... ... ... ... ... ... ... 418 

Cultivation of, m The Isles of Reilly ... ... ... ... 168 

Tulin and Daffodil Growing in Isle of Wight ... ... ... 179 

Foot-and-Mouth Disease, see Diseases of Animals. 

Forecasts : The Weather and the Farmer ... ... ... ... 298 


France : 

Colorado Beetle 

Conditions of Country Life and Work ... 

Import Begulations as to Plants, Potatoes and Tomato's 1‘roTii 
Franco 

Industrial Accident Legislation 
International Congress of Agriculture ... 

Fruit : 

Black and Bed Currants 
Black Currants, Fungi of 
Culture of, with Poultry Keeping 
Dates of Blossoming of Apples and Pears 
„ ,, „ ,, Plums 

Fig Cultivation 

Fruit Growing and the Federation of British Growers ... 
Imperial Fruit Show, 1923 
Plum Trees : Blossom Wilt of... 

Silver-Leaf Order, 1923 
Standardising Fruit iji New Zealand ... 


564 

86 

974 

88 

290 

737 

66 

539 

645 

748 

1152 

561 

857,946 

360 

371 

764 



Index. 


xi 


Pa^ 

Fuller, B. F. : Wiltshire Egg Laying Trials ... ... ... 664 

Fungi : 

Black Currants, Fungi of ... ... ... ... ... 66 

Blossom Wilt of Plum Trees ... ... ... ... 360 

Bunt in Wheat: Prevention of ... ... ... ... 710,918 

Downy Mildew of Hops ... ... ... ... ... 431 

Hop Drop ... ... ... ... ... ... ... 434 

,, Leaf Spot ... ... ... ... ... ... 433 

Map of Wart Disease Infected Areas ... ... ... ... 669 

Eeport on Fungi Diseases of Crops, 1920-21 ... ... ... 199 

Bing Spot and Bust Disease of Lettuce ... ... ... 147 

Scorch or Gloeosporium of Bed Clover ... ... ... ... 838 

Silver Leaf Order, 1923 ... ... ... ... ... 371 

Sleepy Disease of Tomatoes ... ... ... ... ... 460 

Violet Felt Hot (Bhizoctonia) of Clover ... ... ... 48 

Wart Disease of Potatoes . 171.363,391 

Bremia Lactucae ... ... ... ... ... ... 147 

Oronartium ribicala ... ... ... ... ... ... 66 

Uartssonia panattoniana ... ... ... ... ... 171 

Pseudoperonospora Humuli ... .. ... ... 431 

Scleroiinia trifoliorum ... ... ... ... ... 48 

Garlic: Weevil Infected ... ... ... ... ... ... 83 

Garner, H. V. : Notes on Manures ... ... 861,953,1067,1167 

Garnett, Marjory, and Sir S. Stockman : Bird Migration and the Intro¬ 
duction of Foot-and-Mouth Disease ... ... ... ... 681 

Garrad, G. H. : 

Hoary Pepperwort or Thanet Weed ... ... ... ... 168 

Lepidium Draba L. ... ... ... ... ... ... 168 

Genetics :•Inheritance of Milk Yield ... ... ... ... 388 

Goats, see Small Livestock, 

Goodall, H. 0. ; Permanent Allotments : Security of Tenure and how 

to obtain it ... ... ... ... ... ... 435 

Goude H. : Black Currant Growing in Norfolk ... ... ... 62 

Grading, Composition and Feeding Values of Wheal OlTaK ... ... 593 

Grain Growing in Great Britain, Early Estirrmh'fi of ... ... 1012 

Grass : 

Alsike Clover ... ... ... ... ... ... 303 

Grassland Demonstration in Surrey ... ... ... ... 278 

Improvement of Poor Grassland in East Biid'olk ... ... 308 

Manuring for Grassland ... ... ... ... 666 

Methods of CoveriM Grass Seeds ... ... ... ... 1133 

Seed Mixtures for Grassland ... ... ... ... ... 130 

,, ,, for Permanent Grassland ... ... ... 204 

,, Submitted for Official Test ... ... ... 73 

Seeds for Grassland ... ... ... ... ... ... 195 

Grazing, Cost of ... ... ... ... ... ... 1119 

Hall, Sir Daniel : 

Agriculture in Scania... ... ... ... ... ... 396 

Teaching of Agriculture ... ... ... ... ... 799 

Hainan, E. T. : Notes on Feeding Stuffs ... 74,166,273,366,463,667,664,769, 

9.50,1062,1162 

Hampshire: Stockbridge She^ Fair ... ... ... ... 836 

Hardy, F. W., Lieut.-Col. : Beplenishing Stock in Backyard Poultry 

Keeping ... ... ... ... ... ... 62 

Hatfield, E. : Dairy Farming in Holland ... ... ... 904 

Hay : Warning against use of, used for packing : Foot-and-Mouth 

Disease ... ... ... ... ... ... ... 886 

Hedgehogs ... ... ... ... ... ... ... 744 

Herbs, Growing of Medicinal ... ... ... ... ... 888 

Hoare, A. H. : 

Lavender: Its Cultivation for Marketing and Distilling ... ... 543 

Peppermint: Its Cultivation and Distillation ... ... ... 761 

Watercress and its Cultivation ... ... ... ... 1147^ 

Holland: Dairy Farming in ... ... ... ... >... 904 


















xii Ikbbx. 


3op8: Page 

Acreage of ... ... ... ... ... ... ... 570 

Production of ... ... ... ... ... ... 258 

Statement by the Minister on Hop Control ... ... ... 98 

Three New Diseases of the Hop ... ... ... ... 480 

Horses, see Livestock, Tor Feeding of Horses, see Feeding and 
Feeding Stuffs, 

Horticulture 

Black and Bed Currants ... ... ... ... ... ^ 737 

,, Currant Growing in Norfolk ... ... ... ... '62 

Blossom Wilt of Plum Trees ... ... ... ... 860 

Carnations ... ... ... ... ... ... ... 413 

Dates of Blossoming of Apples and I’ears ... ... ... 645 

,, ,, ,, ,, Plums ... ... ... ... 748 

Departmental Committee’s Beport <ui Prices of hhuit and Vege¬ 
tables ... ... ... ... ... ... ... 289 

Federation of British Fruit Growers and Fruit Growing ... 561 

Fig Cultivation ... ... ... ... ... ... 1152 

Fruit Culture and Poultry Keeping ... ... ... ... 539 

Growing Medicinal Herbs ... ... ... ... ... 388 

Housing of Casual Labour ... ... ... ... ... 1017 

Imperial Fruit Show, 1923 ... ... ... ... ... 857,946 

In the Isles of Scilly... ... ... ... .. ...162,1039 

Lavender, Cultivation oi ... ... ... ... ... 543 

Para.sito of the Woolly Aphis ... ... ... ... ... 295 

Peppermint : Its Cultivation and Distillation ... ... 751 

Potato position ... ... ... ... ... 582 

Potatoes : 

Boxing Seed ... ... ... ... ... ... 966 

Colorado Beetle and ... ... ... ... ... 50 

Control of Aphides attacking Sprouting Potalo^’s ... a. 829 

Importation of, into Jersc} ... ... ... ... 174 

Inspection of Potatoes for Planting ... ... ... 391 

List of Potato Varieties ... ... ... ... ... 669,765 

Begulatious for Sale of Seed Potatoes ... ... ... 1178 

Report of Agricultural Tribunal of linestigation tn... ... 112 

Test of Second Growth Potatoes for Seed ... ... ... 169 

Trials of, for Immunity from Wart Disease ... ... 1171 

Variety of Potato Immune from Wart Disease ... ... 171 

Wart Disease of Potatoes... ... ... ... ... 171 

,, „ „ „ Order, B>28 . 633,571 

Research at T^ong Ashton Horlicultural Station, 1922 ... 871 

Silver Leaf Order, 1923 . 371 

Sleepy Disease of Tomatoes ... ... ... ... .. 450 

Standardising Fruit in New Zealand ... ... ... ... 764 

Tulip and Daffodil Farm in Isle of Wight ... ... 179 

Watoveress and its Cultivation ... ... ... ... 1147 

Hunter, TT. : Barley Growing ... ... ... ... 602 

Hunter-Sriiilh, d. : Training in Commercial Poultry Keeping ... 843 

Hurst, ,T. : Fowls on the Farm ... ... ... ... 715 

Imperial Economic Conference ... ... ... ... ... 385,696 

Imperial Fruit Show, 1923 ... ... ... ... ... 857,946 

Implements, see Machinery. 

Import, see also Fjxport: 

Foreign Potatoes ... ... ... ... ... ... 354 

Importation of Livestock : Imperial Economic Conference, 1928 696 

Livestock into South Africa ... ... ... ... ... 1064 

New Canadian Plant Regulations ... ... ... ... 573 

Of Pure Bred Livestock into U.S.A. ... ... ... ... 474 

Pirbright Cattle Station, Closing of ... ... ... ...887,1064 

Plants into Canada ... ... ... ... ... ... 975 

Potatoes into Jersey ... ... ... ... ... 174 

Regulations as to Plants, Potatoes and Toinatoes from France ... 974 

Report of Tribunal of Investigation on Import of Potatoes ... 112 

Store Cattle from Canada ... ... ... ... ... 1 

Income Ta^^; Farmers and the Budget ... ... ... ... 100 




















Index. 


nyecls, see also Spraying : 

Acarine Disease of Bees ... ... ... ... ... 

Colorado Beetle ... ... ... ... ... ... 5,69 

Gall Mile ... ... ... ... ... ... ... 66 

Insect and other Pests and the Growing of Hoot Seed C^rops ... 369 

Insect Pest Control ... ... ... ... ... ... 968 

Parasite of the Woolly Apiiis ... ... ... ... 295 

Weevils in Garlic ... ... ... ... ... ... 83 

Brachyccrus cinereus ... ... ... ... ... 84 

Tjefjtinotarsa decemlineata Say . ... ... ... 69 

Institutes, t^ee also Colleges : 

Agricultural Institutes in Scania ... ... ... ... 401 

Courses at Farm ... ... ... ... ... ... 766 

Farm institutes ... ... ... ... ... ... 486 

Grants for Research Institutes ... ... ... ... 1071 

International Institute of Agriculture : Royal Visit ... ... 193 

Poultry Keeping at the Cheshire School of Agriculture ... ... 152 

Scholarships for Children of Agricultural Workers at Farm ... 553 

Insurance : Industrial Accident Legislation in France ... ... 88 

Ireland : 

Cancellation of Quarantine Regulations for Dogs from Ireland ... 182 

Dogs from, to undergo Quarantine ... ... ... ... 89 

Seed Testing in ... ... ... ... ... ... 173 

Isle of Wight : Tulip and Daffodil Farm ... ... ... ... 179 

Isles of Scilly : Horticulture in the ... ... ... ...162,1039 

Italy : 

Dairy Exhibition at Milan ... ... ... ... ... 973 

Royal Visit to International Institute of Agriculture ... ... 194 

Jackson, F. W. : Soft Oily Bacon—Its Cause and Prevention ... 261 

Jesse, R. H. B. : Co-operative Cheese Making Centres in Sussex ... 813 

Johnstone-^iVallace, D. B. : Agricultural Discussion Societies ... 1130 

Kainit, see Manures, 

Kent : 

Clean Milk Competitions ... ... ... ... ... 172 

Hoary Pepperwort or Thanet Weed ... ... ... ... 158 

Swede and Turnip Seed Growing in ... ... ... ... 1139 

Labour : 

Agricultural Worker ... ... ... ... ... 209 

,, Labour Conditions Abroad ... ... ... 768 

Conditions of Country Life and Work in France ... ... 86 

Farm Wages and Hours in Scotland ... ... ... ... 869 

Housing oJf Casual Labour ... ... ... ... ... 1017 

Payment in kind to the Farm Worker... ... ... ... 547 

Tiaudowners : Agricultural ... ... ... ... ... 489,585 

Land Roclamation : Drainage of Land for Relief of Unemployment 113, 

‘ 268,486,519 

,, Settlement for ex-Service Men : Position and Prospects of 

oX'Service Small Holders ... ... ... ... 246,254 

Iiane, Thomas W. : Growing Turnip, SwTde and Mangfdd Seed in 

Tjincolnshiro ... ... ... ... ... ... 358 

Lantern Slides on Poultry Subjects ... ... ... ... 970 

Lavender : Its Cultivation for Marketing and Distilling ... ... 543 

LawTence, L. : Devon Longwool Sheep ... ... ... ... 326 

Leaflets issued by the Ministry ... ... ... ... 283,377,770 

Iiecturcs : 

Course in Clean Milk Production ... ... ... 968 

On the Bothamsted Experiments ... ... ... ... 768 

Lettuce ; Ring Spot and Rust Disease ... ... ... ... 147 

Library, Additions to, and Selected Contents of Periodicals 94,190,286, 

“ Anr, 


882.480,671,775,880,979,1079,1175 

Lime, see Manures. 

Lincolnshire : 

Growing Turnip, Swede and Mangold Seed in the Holland 
Division ... ... ... ... ... 3^^ 

Lincoln Red Shorthorn ... ... ... ... 17 

Sugar Beet Growing in ... ... ... ... 23 






XIV 


Index. 


PAGJt 

Lithuania : Work of the Lithuanian Ministxr of Amculture ... 471 

Livestock, see also Diseases of Animals^ Feeding and Feeding Stuffs, 

Import, Export, Meat and Small Livestock : 

Annual Beturns of ... ... ... ... ... 203,687,887 

At the Royal Show, Newcastle, 1928 ... ... ... ... 386 

Calves, Milk for ... ... ... ... ... ... 188 

Canada : 

Cattle from ... ... ... ... ... ... 1 

,, for Breeding purposes ... ... ... ... 262 

Cattle : 

Calves, Milk for ... ... ... ... ... ... 168 

Canadian Cattle for Breeding pnrposeil ... ... ... 262 

Cow-keepers. Registration of Small ... ... ... 280 

Dairy Cattle, Ministry’s Register of ... ... ... 870 

„ Cows, Mineral Requirements of ... ... ... 166 

From Canada ... ... ... ... ... ... 1 

Lincoln Red Shorthorn ... ... ... ... ... 17 

Milch Cows, Rationing of ... ... ... ... 988 

Red Poll Cattle .i. 406 

Testing Station, Pirbright, Closing of ... ... ... 887 

Weighing of, in Cornwall ... ... ... ... 296 

Cattle Testing Station, Pirbright, Closing of ... ... ... 887 

Co-operative Livestock Marketing in U.S.A. ... ... ... 1095 

Horses : 

Breeding Grants for Heavy Horses ... ... ... 1088 

Idght Horso Breeding, 1922 and 1928 ... ... ... 619,676 

London Thoroughbred Stallion Show ... ... ... 969 

National Stud ... ... ... ... ... ... 1088 

Points of the Horse ... ... ... ... ... 497 

Traffic in Worn-out Horses ... ... ... •... 106,175 

Importation of. Discussion at the Imperial Economic Conference 696 
., of Cattle into South Africa ... ... ...877.1064 

Improvement of, in England and Wales ... ... ... 611,676 

Inheritance of Milk Yield ... ... ... ... ... 388 

In Scania ... ... ... ... ... ... ... 896 

Ministry’s Register of Dairy Cattle ... ... ... ... 870 

National S,tud ... ... ... ... ... ... 1088 

Number of Livestock, 1923 ... ... ... ... ... 486 

Pigs ; 

Fattening out of doors ... ... ... ... ... 27 

Feeding for Bacon Production ... ... ... ... 74 

For Bacon ...‘ ... ... ... ... ... 780,788 

Green Food and Minerals for ... ... ... ... 874 

Keeping of . 609,624.711,791,899 

Sheen : 

Damage to, by Marking ... ... ... ... ... 468 

Hill Sheep Farms of Northumberland ... ... ... 317 

Liver Rot ... ... ... ... ... ... 446 

Research in Breeding of Sheep ... ... ... ... 11.71 

Loram, A. T. : Grade “ A ** Milk ... ... ... ... 622 

Louch, R. E., and W. B. Mercer : Poultry Keeping at a Farm 

Institute ... ... ... ... ... ... 162 

Lucerne ... ... ... ... ... ... ... 1099 

Lucerne in the First Century A.D. ... ... ... ... 982 

Machinery : 

Agricultural Machinery Exhibition at Brussels... ... ... 978 

,, Tractors in Great Britain ... ... ... 198 

Harvesting Machinery ... ... ... ... ... 121,228 

Mowing Machines ... ... ... ... ... ... 42 

Report of the Advisory Committee on ... ... ... ... 106 

McIntosh, I. : The Rural Secondary School as a factor in Agricul¬ 
tural Education ... ... ... ... ... ... 66 

Manures : 

Amendment of Fertilisers and Feeding Stuffs Act ... ... 269 

Brewety and Distilling Residues ... ... ... ... 916 

Farmyajrd Manures ... ... ... ... ... ... 661 



Indbx. 


XV 


IfanureB— continued, Pal_ 

Fertilisers and Feeding btufs Act Committee ... ... ... 391 

Fictitious Claims for Fertilisers ... ... ... ... 973 

For Barley ... ... ... ... ... ... ... 10o8 

For Sugar Beet ... ... ... ... ... ... 638 

General Scheme for Manuring ... ... ... ... 564 

Industrial Waste Products ... ... ... ... ... 917 

Kainit for Potatoes ... ... ... ... ... ... 1069 

Lime 665,768 

Limestone ... ... ... ... ... ... ... 666 

Manorial Trials with Osiers ... ... ... ... 440 

Manuring for Grass ... ... ... ... ... 666 

,, n Grassland ... ... ... ... ... 135 

Mineral Phosphates ... ... ... ... ... ... 661 

Notes on Manuies ... ... ... 564,660,766,861,953,1057,1167 

Potash ... ... ... ... ... ... ... 661 

Prices of Artihcial 77,169,276,369.467,667,663,769,866,969,1061,1162 

Bea Products ... ... ... ... ... ... 914 

Sewage ... ... ... ... ... ... ... 911 

Spring Dressings for Crops ... ... ... ... ... 666 

Straw ... ... ... ... ... ... ... 916 

Sulphate of Ammonia ... .». ... ... ... 1068 

Town Eefuse 660,767,870,914,1070 

Waste Products in Agriculture, Utilisation of ... ... ... 910 

Market Prices : Agricultural Index Number 80,108,200,293,392,487, 

580,676,785.988,1068,1088 
Mason, Harvey : Bed Poll Cattle ... ... ... ... ... 405 

Mat Making ... ... ... ... ... ... ... 844 

Meat : 

Bacon Production ... ... ... ... ... ... 74 

Home Produced Babbit Carcasses ... ... ... ... 762 

Lincoln Bed Shorthorn as a Beef Animal ... ... ... 17 

Pigs for Bacon ... ... ... ... . . ... 780,788 

Soft Oily Bacon—^Its Cause and Prevention ... ... ... 261,366 

Medical: Growing Medicinal Herbs ... ... ... ... 389 

Mercer, W. B., and E. E. Louch ; Poultry Keeping at a Farm 

Institute ... ... ... ... ... ... ... 162 

Meteorology : Weather and the Farmer ... ... ... ... 298 

Migration ; Bird Migration and the Introduction of Foot-and-Mouth 

Disease ... ... ... ... ... ... ... 681 

Milk, see Dairying. 

Ministry of Agriculture and Fisheries : 

Advisory Service of the ... ... ... ... ... 77 

Additions to Library 94,190,286,382,480,671,776.880,979.1079,1176 
Agricultural Advisory Committee for England and Wales 256,937,1085 
,, Credit Societies ... ... ... ...483,1082 

„ Index Number 80,108,200,293,392,487,680,678,786,988 

1068,1088 

,, Policy of the Government ... ... 97,778,1092 

Annual Beport of Agricultural Production in 1922 ... ... 194 

,, ,, ,, Crops and Livestock, 1923 ... 203,486,887 

,, ,, ,, Ptices and Supplies of Agricultural Produce 

m 1922 . 292 

Conciliation Committees ... 4,85,109,202,295,393,579,680,785,890 

Council of Agriculture for England ... ... ... ... 260,932 

Deputation of National Farmers’ Union and Agricultural Workers 
to the Prime Minister ... ... ... ... ... 6 

Electro-Culture Work in 1922-23 ... ... ... ... 321 

Foot-and-Mouth Disease : The Ministry’s Policy ... ... 881 

Grants for Agricultural Besearcb ... ... ...‘ ... 768 

Inspection of Potatoes for Planting ... ... ... ... 391 

Leaflets issued by the Ministry ... ... ... 283,877,676,770 

London Thoroughored Stallion Show ... ... ... ... 969 

Map of Wart Disease Infected Area ... ... ... ... 669 

Minister’s Letter to ConciMation Committees ... ... ... 4 

.. .. ,, the National Farmers' Union on the Potato 

position ... . 582 




XVI 


Index. 


Ministry of Agriculture fend Fisherii:s— continued. Pa8e 

Minister’s Reply re Agricultural Credit Societies ... ... 1082 

,, ,, Agricultural Wages ... ... ... 1088 

,, ,, National Stud ... ... ... ... 1088 

,, Worn-out Horse Traffic ... ... ... 105,175 

,, vS^wech on Agricultural Wages in the IIoiiHe ... 3 

,, Statement on Foot-and-Mouth Disease ... ... 1084 

,, Statement on Hop Control ... ... ... ... 98 

Ministry’s Exhibits at Agricultural Shows ... ... ... 178 

,, Leaflets ... ... ... ... ... ... 196 

,, Livestock Scheme ... ... ... ... 611 

,, Register of Dairy Cattle ... ... ... 370 

National Rat Week ... ... ... ... ... 174,677 

New Minister of Agriculture and Fisheries ... ... ... 982 

Poultry Keeping : Volume of liOaflets ..." ... ... ... 672 

Prime Minister’s Statement to the Agricultural Advisory 
Committee ... ... ... ... ... ... 1086 

Questions in Parliament, see under Specific Heading. 

Registration of Small Cow-Keepers ... ... ... ... 280 

Rejily in the House on the Report of Agricultural Tribunal ... 99 

Report of Machinery Advisory (Wiiriittee ... ... ... 106 

,, ,, the Tribunal of Economists ... ... 97,259,181,778 

,, on Fungus Diseases of Crops ... ... ... ... 199 

,, ,, Milk and Milk Products ... ... ... 100 

,, Prices of Cereals, Flour and Bread... ... ... 673 

Silver Leaf Order, 1923 ... ... ... ... ... 371 

Warning against Hay and Straw used for Packing ... ... 886 

• AVart Disease of Potatoes Order, 1923 ... ... ... 363 

Working of the Seeds Act, 1920 ... ... ... ... 822 

Ministry of Health : 

Licences for Production of “ Certified ” and “ Grade A ” 

(Tuberculin Tested Milk) ... ... ... ... • ... 237 

Questions in Parliament, see under specific heading, 

Ker'iyfration of Small Cow-Keepers ... ... ... ... 280 

Mitchell, E. Tj. : Security of Tenure for Allotment Holders ... ... 726 

National Farmer .s’ Union ; 

Agricultural Wagj's ... ... ... ... . . ... 3 

Deputation to Prime Minister... ... ... ... ... 6 

National Institute of Agricultural Botany : 

1921- 22 Report of the Official Seed Testing Station ... ... 72 

1922- 23 ,, „ ,, „ „ „ „ . 782 

Newcastle-on-Tyne : Royal Agricultural Show ... ... ... 386 

New Zealand : 

Insect Pest Control ... ... ... ... ... ... 968 

Shipment of Live Stock to ... ... ... ... ... 407 

Standardising Fruit in ... ... ... ... ... 764 

N orfolk ; 

A Successful Egg and Poultry Society ... ... ... ... 277 

Black Currant Growing ... ... ... ... ... 62 

Settlement of the Norfolk Labour Dispute ... ... ... 109 

Northumberland : The Hill Sheep Farms of ... ... ... 317 

Notes on Feeding Sanifs 74,166,273,366,463,557,661,759,865,960,1062,1162 

„ Manures .'564; 660,756,861,953,1057,1167 

Notices of Bonks : 

Agricultural Implements ... ... ... .. ...^ 879 

Alimentation Rationnelle des animaux dninesticpies et Ues aliments 
du btHail ... ... ... ... ... ... ... 93 

American Progress on Wart Disease Investigations ... ... 186 

A Milk Goat for every Backyard ... ... ... ... 93 

An Economic Survey of a Rural Parish ... ... ... 286 

Animal Nutrition ... ... ... ... ... ... 284 

Biology of the Fowl ... ... ... ... ... ... 880 

British Goat Society’s Year Book ... ... ... ... 381 

Chemistry of Food ... ... ... ... ... ... 878 

Commercial Poultry Raising ... ... ... ... ... 880 

Dairy Cattle ... ... ... ... ... ... ... 879 

Die Kultur der Wiesen ... ... ... ... ... 379 

Die Lupine als objekt der Pflanzenforschung ... ... ... 978 




Index. 


xvii 


Notices of Books— continued, Paob 

Effect of Silage on the Flavonr and Odonr of Milk ... ... 186 

Egg-in-Eums ... ... ... ... ... ... 880 

Elementary Agricultural Science ... ... ... ... 778 

Erkennen und Bestimmen der Wiesengraser ... ... ... 879 

Experiments with Oats, 1922 ... ... ... ... 185 

Farm Costing and Accounts ... ... ...* ... ... 285 

Farmer’s Baw Material ... ... ... ... ... 774 

Farm Lands available for Settlement ... ... ... 91 

,, Live Stock of Great Brit*ain ... ... ... ... 775 

Food 189 

Foundations of Agricultural Economics ... ... ... 774 

Grassland Farming ... ... ... ... ... 1178 

Guide to Current Official Statistics ... ... ... ... 778 

„ M Poisonous Plants and Weed Seeds of Canada and U.S.A. 

Heredity in Poultry ... ... ... ... ... 878 

Insecticides and Fungicides and Appliances ... ... ... 977 

Insect Pests and Fungus Diseases of Farm Crops ... ... 285 

International Agricultural Congress ... ... ... ... 187 

,, Year Book of Agricultural Statistics ... ... 977 

Investigation into the Frequency and Belativ^ Importance of the 
most Important Weeds in Sweden ... ... ... ... 92 

Journal of the National Institute of Agricultural Botany ... 778 

Kohlensaure und Pflanzenwachstum ... ... ... ... 1177 

Landwirtschaftliche Samenkunde ... ... ... ... 879 

Le Soja et son Lait v^g4table ... ... ... ... *978 

Making of Bural Europe ... ... ... ... ... 187 

Manuring of (grassland for Hay ... ... ...• ... 1176 

Market Milk 878 

Mites Jnjurious to Domestic Animals ... ... ... ... 284 

Pigs and their Management ... ... ... ... ... 189 

Poultry Crah ... ... ^.. ... ... ... 285 

n Keeping on the Farm ... ... ... ... 2S6 

Productivity of Hill Farming ... ... ... ... 184 

Soybean ... ... ... ... ... ... ... 184 

State Control in War and Peace ... ... ... ... 285 

Story of the Maize Plant ... ... ... ... ... 670 

Successful Spraying and How to Achieve it ... ... ... 978 

Texas Agricultural Experimental Station ... ... ... 92 

The Potato . 1177 

Vegetable Crops ... ... ... ... ... ... 878 

Nottingham County Egg Laying Trials ... ... ... ... 721 

<>ats : 

Common Cause of Failure of Spring Oats—^Frit Fly ... ... 925 

Prosecution for False Application of Trade Description of Sussex 
Ground Oats ... ... ... ... ... ... 178 

Official Seed Testing Station : 

Annual Beport fbr 1921-22 ... ... ... ... ... 72 

.. 1922-28 . 782 

Establishment of a Station in Northern Ireland ... ... 178 

Oldershaw, A. W. : Improvement of Poor Grassland in East Suffolk... 808 
Olive, G. W. : Agriculture as a Career for Boys ... ... ... 419 

Osiers: Manurial Trials with ‘ ... ... ... ... 440 

Page, H. J. : Utilisation of Waste Products in Agriculture ... 910 

Parliament, Questions in : 

Agricultural Credit Societies ... ... ... ... 1082 

,, Wages ... ... ... ^ ... 1088 

„ Workers ... ... ... ... ... 182 

Conciliation Committee Agreements ... ... ... ... 875 

Entertainment Tax on Agricultural Shows ... ... ... 478 

Foot-and-Mouth Disease ... ... ... ... ... 1084 

Grubbing of Hops ... ... ... ... ... ... 477 

Labelling of Dried Milk ... ... ... ... ... 376 

Land Drainage for Belief of Unemployment ... ... 80 

,, Settlement ... ... ... ... ... 90 

National Stud ... .- ... * ... ... 1068 




XVUl 


Indbx. 


farliamenti Qnestionf in— continued. 

Belief of Bural Unemployment 
Bural Telephones 
Sheep Dipping Order... 

Pasture : 

Alsike Glover 
Improvement of Poor Grassland in East Suffolk 
Long Duration Leys*and Permanent Mixtures for 
Bed Clover for 

Seed Mixtures for Grassland... ... ... ... . ... 

„ t» «» Permanent Grassland 
Payment in Kind to the Farm Workers ... 

Pears, see FfuiU 

Peppermint: Its Oultivation and Distillation 
Pepperwort, see Wtede. 

Percival, J. : Seed Mixtures for Permanent Grassland 
Pests : 

Aphides Attacking Spi^uting Potatoes ... 

Big Bud of Black Currants ... 

Colorado Beetle 

Control of Woodlice in Glassboases 
Destruction of Bats ...^ 

Frit Fly the Common Cause of Failure of Spring Oats ... 

Gal] ^Lte 

Insect Pest Control ... 

Of Carnations ... ... ... ... ...^ 

.Parasite of the Woolly Aphis ... 

Weevil Infected Garlic 
Wireworms, Destruction of 

Brachycerus cinereus ... ... ... . 

Lepiinotarsa decemlineata, Say ... ... ... ^... 

Petherbridge, F. K. : Common Cause of Failure of Spring Oats— 
Frit Fly ... 

Pigs, see Livestock. For Feeding of Pigs see Feeding and Feeding 
Stuffs. 

Pork, see Livestock, also Meat. 

Planting : 

Carnations 

Of Potatoes in Wart Disease Infected Land ... 

Plants : 

Breeding Station, Svalof 
Carnations 

Import of, into Canada 

,1 Begulations as to Plants from France ... 

New Canadian Plant Import Begulations ... . 

Potatoes : 

Boxing Seed 
Colorado Beetle Pest 

Control of Aphides Attacking Sprouting Potatoes 

Effect of Sub-Soiling on the Crop 

Growing, in the Isles of Scilly 

Import of, into Jersey 

Inspection of, for Planting ... 

List of Potato Varieties 
Potato Position 

Begulations for Sale of Seed Potatoes ... 

Beport of Agricultural Tribunal of Investigation 

Test of Second Growth for Seed 

Trials of, Immunity from Wart Disease ... 

Varieties Immune from Wart Disease 
Wart Disease of 

„ „ ,. Potatoes Order, 1923 

Poultry: 

Breeding Experiments 
Co-operative Marketing of Eggs 
Egg and Chick Distribution Scheme,* 1928 
Poultry Co-operative Society 
„ Auction in the Eastern Counties ... 


Paob 

182 

90 

875 


808 

858 

87 

Q4.Q 

180,195 

204 

547 

751 

204 


629 

787 

5,59 

1042 

174 

925 

66 

968 

417 


88 

1047 

84 

59 


416 

868 

401 

418 

975 

974 

578 

966 

59 

829 

1000 

165 

174 

891 

669,765 

582 

1178 

112 

119 

1171 

171 

171 

868,571 

1167 

1023 

88 

277 

270 



Index. 


XIX 


Potiltiy— continued, pAO» 

Experiments in Preservation of Eggs ... ... 471 

Parmer’s Poultry ... ... ... ... ... ... 676 

Fowls on the Farm ... ... ... ... ... ... 716 

Goose-keeping for Feathers and Skins... ... ... ... 70 

Importance and Value of Poultry Feathers ... ... ... 10^ 

Lantern Slides on Poultry Subjects ... ... ... ... 970 

London Poultry Markets ... ... ... ... ... 8^ 

Midland. Agricultural College Poultry Conference ... ... 672 

Nottingham County Egg Laying Trials ... ... ... 7Sil 

Poultry Keeping and Fniit Culture ... ... ... ... 689 

t> i» at a Farm Institute ... ... ... 162 

,, : Volume of Leaflets ... ... ... 672 

Principles of Poultry Feeding ... ... ... ... 348,467 

Beplenishing Stock in Backyard Poultry Keeping ... ... 62 

Besearch in ... ... ... ... ... ... 470 

Training in Commercial Poultry Keeping ... ... 848 

Turkey Bearing on Limited Areas ... ... ... ... 941 

Wiltshire Egg Laying Trials ... ... ... ... 664 

World’s Pomtry Congress, 1924 ... ^ ... ... ... 1078 

Pratt, Miss E. H. : 

Housing of Casual Labour ... ... ... ... ... 1017 

Young Farmers’ Club ... ... ... ... ... 733 

Preservation : 

Experiments in Egg, at Cornell University, U.S.A. ... ... 471 

Prices: • 

Agricultural Index Number 80,108,200,293,392,487,680,678,786,988, 

1068,1088 

Annual Beport on Prices and Supplies of Agricultural Produce 
in 192*2 ... ... ... ... ... ... ... 292 

ArtificiM Manures 77,169,276,369,467,667,663,769,866,969,1061,1162 
Cereals, Flour and Bread ... ... ... ... ... 673 

Departmental Committee’s Beport on Distribution and Prices of 
Agricultural Produce ... ... ... 100,289,481,778,982 

Fruit and Vegetable Prices ... ... ... ... ... 289 

Meat, Poultry and Eggs ... ... ... ... ... 481 

Milk Prices 677 

Prime Minister : Deputation of National Farmers* Union and of Agri¬ 
cultural Workers ... ... ... ... ... ... 6 

Statement to the Agricultural Advisory Committee ... ... 1081 

Prizes ; 

For Small Holders ... ... ... ... ... ... 1068 

For Well Cultivated Farms ... ... ... ... ... 890 

Prosecution ; , 

False Application of Trade Description of Sussex ” Ground Oats 178 
Under tne Seeds Act, 1920 ... ... ... ... ... 827 

Prussia : Wart Disease Begulations in ... ... ... ... 1078 

Publications : 

Leaflets issued by the Ministry ... ... ... 278,377,676,770 

Ministry’s Leaflets ... ... ... ... ... 196,283 

Poultry Keeping : Volume of Leaflets... .... ... ... 672 

Beport on Milk and Milk Products ... ... ... ... 100 

,, of Tribunal of Economists ... ... ... ... 97 

Bural Intelligence Bureau and its Leaflets ... ... 784 

Selected Contents of Periodicals ... ... ... ... ’ 288 


Questions in Parliament: 

Agricultural Credit Societies 
„ Wages 

,, Workers 

Conciliation Committee Agreements ... 
Entertainments Tax on Agricultural Shows 
Fo^-and-Mouth Disease 
Grubbing of Hops 
Labelling of Dried Milk 
Land Drainage for Belief of Unemplo3nment 
„ Settlement 

Belief of Bural Unemployment 


1082 

1088 

182 

876 

478 

1084 

477 

876 

90 

90 

«i.. 182 

















XX 




tioDS in Parliament>->0on^’nue<{. 


Bnri^l Telephones 
Sheep Dipping Order 


P*«j 

875 


Bxbbits: 

Breeding Angora for Wool ... ... ... ... ... 68^1051 

Marketing of Home>produced Babbit Oarcaasea ... ... 769 

Babies, see Diseases of Antmals. 

itaiiway Bate^ and Agriculture: Beport of the Agricultural Tribunal 

of Investigation ... * ... ... ... ... ... 109^110 

Bats: 

National Bat Week ... ... ... ... ... ... 677 

Novenibei* Bat Week, Besults of the ... ... ... ... 174 

Beolamation, see Land Reclamation and Drainage and Waste Land. 

Bent: Agricultural Landowners and ... ... ... ... 490 

Beplies to Correspondents: 

Algerian Phosphate for Wheat ... ... ... ... 975 

American Sweet Clover ... ... ... ... ... 595 

Analysis of Cooked and Baw Potatoes ... ... ... 975 

Argeutme Linseed for Sowing ... ... ... ... 288 

Bacterial Fertilisers ... ... ... ... ... . . 668 

Bladder Plum Disease ... ... ... ... ... 575 

Calcium Carbide Besidue ... ... ... ... ... 284 

Calf-feeding ... ... ... ... ... ... 877 

Chinese Method of Com Growing ... ... ... ... 188 

Cod Liver Oil ... ... ... ... ...• ... 90 

Cowpeas ... ... ... ... ... ... ... 975 

Currant Clearwing Moth ... ... ... ... ... 575 

Digestibility Trials of Feeding Stuffs ... ... ... ... 6fi7 

Eradicating Ground E.der ... ... ... ... ... 877 

Eradication of Fleabane ... ... ... ... *... 779 

,, M the Lesser Celandine ... ... ... 188 

Feeding BruBsels Sprouts Stems ... ... ... ... 877 

„ of Dried Nettles ... ... ... ... ... 876 

„ Wet Brewers’ Grains to Milch Cows ... ... 674 

Farm Values of Home-Grown Feeding Stuffs ... ... ... 779 

Formaldehjrde and Fruit Trees ... ... ... ... 667 

Lettuce Disease ... ... ... ... ... ... 575 

Lime in Basic Slag ... ... ... ... ... 6C8 

Liveweight Increase of Various ^Animals ... ... ... 876 

Lucerne Growing ... ... ... ... ... ... 90 

Lupins and Serradella ... ... ... ... ... 877 

Manorial Value of Feeding Stuffs ... ... ... ... 478 

Moisture Content of Cereals ... ... ... 772 

Nauru Phosphate ...r ... ... ... ... ... 188 

Nicotine Insecticide ... ... ... ... ... ... 284 

Oil from Home-grown Linseed ... ... ... ... 668 

Palm Kernel Meal ... ... ... ... ... ... 90 

Peribd of Growth of Crops ... ... ... ... ... 1079 

Pests in Grass and Mea£>w Land ... ... ... ... 574 

Plants for Hedges '... ... ... ... ... ... 975 

Pig Feeding in Denmark ... ... ... ... ... 976 

Pollination of Vegetable Marrow ... ... ... ... 1079 

Pond Mud as Manure..*. ... ... ... ... ... 288 

Bed Spider ... ... ... ... ... ... ... 479 

Bequirements of Dairy Cows ... ... ... ... ... 90 

Sainfoin ... ... ... ... ... ... ... 667,772 

Sawdust Manure ... ... ... ... ... ... 877 

Seaweed as Fodder ... ... ... ... ... ... 288 

Starch Equivalent and Albuminoids ... ...' ... ... 1079 

Tazo . 183 

Theimo-Gen System of Paper Mulching ... ... ... 975 

Tobacco in Great Britain ... ... ... ... 90 

Valuation of Manures ... ... ... 877 

Wheat Bulb Fly .. ... ... ... ••• 479 

White and Yellow Maize ... ... ... ^ 

Wiwvftims ... ... ... ••• 288 



Ihdbx. xxi 


Beports: Pagb 

Axiniiftl Beport of Agricultural Production in 1922 ... 194 

M n Long Ashton Hortiaultural Station in 1922 ... ' 871 

»i M Prices and Supplies'6f AgribUltural Produce in 

• 1922 ... ... ... ... 292 

„ M II Seed'Testing* Station, 1922-23 ... 782 

II II II Crops and Livestock ... ... ... 208 

Development Gmnmissioners for 1922-28 ... ... ... 1065 

Fungus Diseases of Crops, 1920-21 ... ... ... * ... 199 

Interim Beport of the Agricultural Tribunal of Investigation ... 110 

Machinery Advisory Committee ... ... ... ... 106 

Milk and Milk Products ..; ... ... ... ... 100 

. Of the Experimental and Besearch Station, Chesbunt ... ... 469 

M the Ministry's Electro-Culture Committee ... ... ... 821 

On Fruit and Vegetable Prices ... ... ... ... 289 

,, Prices of Cereals, Flour and Bread ... ... ... 678 

,, „ ,, Meat, Poultry and Eggs... ... ... ... 481 

. Tribunal of Economists ... ... ... 97,259,481,778,982 

Besearch : 

Agricultural Veterinary^ Besearch Scholarships ... ... ... 279 

Breeding of Sheep .. ... ..." ... ... ^ ... 1171 

Exhibits at the British Empire Exhibition ... ... . ...987,1116 

Fream Memorial Prize • ... ... ... ... ... 280 

Grants for Agricultural Education and Besearch ... ... 257,768 

,, „ Besearch Institutes ... ... ... ... 1071 

Horticultural*Besearch at Long Ashton Station, 1922 ... ... 371 

In Scania ... ... ... ... ... 401 

Poultry ... ... ... ... ... ... ... 470 

Beport of the Expenment and Besearch Station, Cheshunt ... 469 

Besearch Scholarships ... ... ... ... ... 771 

Scholarehips for Children of Bural Workers ... ... ... 553,987 

Boberts, E. J., and Prof. B. G. White : 

Fattening Pigs Out of Doors ... ... ... ... ... 27 

Test of Second Growth Potatoes for Seed ... ... ... 169 

Bobson, J. : The Hill Sheep Farms of Northumberland ... 317 

Boebuck, A. : Destruction of Wireworras ... ... ... ... 1047 

Boots : 

Cultivation of Turnips, Swedes and Kohl Babi ... ... ... 1107 

Growing Turnip, Swede, and Mangold Seed ... ... ... 853 

Kohl Babi. 992 

Seeds Submitted to Official Seed Testing Station ... ... 78 

Swedes for Stock Feeding ... ... ... ... ... 992 

Turnips for Stock Feeding ... ... ... ... ... 992 

Bothamsted Experimental Station ^ 

. Demonstration to Farmers and Others... ... ... ... 279 

Electro-culture Experiments at :. ... ... ... 828 

Farmers’ Visits to ... ... ... ... ... ... 666 

Lectures on the Bothamsted Experiments ... ... ... 768 

Boyal Society for Prevention of Cruelty to Animals : Minister’s Beply 

to Secretary’s Letters Bespecting Traffic in Worn-out Horses... 175 
Bural Industries : 

Hurdle Making by Machinery in North Wales ... ... ... 367 

Manufacture of Walking Sticks ... ... ... ... 525 

Straw Bope and Straw Envelope Manufacturing ... ... 881 

The Position of ... ... ... ... ... ... 195 

Bural Industries knd Intelligence Bureau: 

Hurdle Making by Machinery in North Wales ... ... ... 267 

Leaflets Published by ... ... ... ... " ... 784 

Manufacture of Walking Sticks ... ... ... ... 525 

Mil Making . . ' ... 844 

Straw Bopes and Straw Envelopes—^Their Manufacture and Uses 381 

Travelling. Farriery Van ... > ... ... ... 1091 

Bural Workers: 

.Agricultural Worker ... ... ... ... ^ ... ... 209 

Village Life and Country Industries ... ... ... ... 215 

Bussell, Sir : Notes on Manures ... ... ... 554,660,756 

Bussel-Smith: Stoskbridge Sheep Fair ... ... ... 886 

Button, A. G.; and S. W. Cheveley: The Cost of Grazing ... 1U9 




Ihubx. 


xxii 


Sainfoin: pAas 

Advantage of Using Milled Seed ... ... ... ... 85 

Growing of ... ... ... ... ... ... ... 426 

Salmon, E. 6., and H. Wormald: 

Prevention of Bunt in Wheat ... ... ... ... 918 

“ Eing Spot ’* and “ Bust *’ Disease of Lettuce ... ... 147 

Three New Diseases of the Hop ... ... ... ... 480 

Saunders, C. B.: Dodder and its Biemoval from Glover Seed ... 928 

Sanders, Et. Hon. Sir E. : 

Government’s Agricultural Policy ... ... ... ... 777 

Letter to Conciliation Committees ... ... ... ... 4 

Eeply to (^estion in the House of Commons as to the Beport of 
the Agricultural Tribunal ... ... ... ... ... 99 

Speech on Agricultural Wages in House of Commons ... ... 8 

Statement at the Council of Agriculture for England ... ... 250 

,, on Agricultural Eatmg and on the Hop Control ... 98 

Worn-out Horse Traffic ... ... ... ... ... 105,175 

Sawyer, W. E. : Construction of Silos ... ... ... ... 819 

Scandinavia: Agriculture in ... ... ... ... ... 805 

Schools: Agricultural Schools in Scania ... ... ... ... 401 

Scholarships : 

Agricultural and Veterinary Eesearch Scholarships ... ... 279 

For Boy and Girl Farmers ... ... ... ... ... 422 

„ Children of Agricultural Workers ... ... ... ... 553,987 

Fream Memorial Prize ... ... ... ... ... 280 

Eesearch Scholarshipa ... ... ... ... ... 771 

Scotland : Farm Wages and Hours in .... ... ... ... 869 

Sea Defence Works : For the Belief of Unemployment ... ... 528 

Sea-Sand, see Manures, 

Seeds : for Seed Potatoes see Potatoes : , 

Alsike Clover ... ... ... ... ... ... 808 

Cereals ... ... ... ... ... ... ... 78 

Clover ... ... ... ... ... ... ... 78 

Grass ... ... ... ... .. ... ... 78 

For Grassland ... ... ... ... ... ... 105 

Growing Bed Clover Seed in Wales ... ... ... ... 538 

,, Turnip, Swede and Mangold Seed ... ... ... 858 

„ Wild White Clover Seed ... ... ... ... 88 

Methods of Covering Grass ... ... ... ... ... 1138 

Mixtures for Grassland ... ... ... ... ... 180 

Official S^d Testing, 1922-28 ... ... ... ... 782 

Bed Clover Seed ... ... ... ... ... ... 240 

Bemoval of Dodder from Clover Seed ... ... ... ... 928 

Beport of the Official Seed Testing Station ... ... ... 72 

Boots . 78 

Sainfoin ... ... ... ... ... ... ... 426 

,, : Advantage of Using Milled Seed ... ... ... 85 

Sale of, other than Cereals ... .... ... ... ... 1178 

Seed Mixtures for Permanent Grassland ... ... ... 204 

Swede and Turnip Seed Growing in Kent ... ... ... 1189 

Testing of, in Ireland ... ... ... ... ... 178 

Vegetable ... ... ... ... ... ...' ... 78 

Working of the Seeds Act, 1920 ... ... ... ... 822 

She^, see Livestock, 

Sheffield: Manures from Town Befuse ... ... ... ... 870 

Shows, see Exhibits and Shows, 

Silage! Experiments in Curing by Electricity ... ... ... 87 

Silos: Construction of ... ... ... ... ... ... 819 

Skins: Goose Keeping for ... ... ...' ... 70 

Small Holdings and Allotments : 

Agricultural Landowners and ... ... ... ... 498 

Permanent Allotments: 8ecur% of Tenure and How to Obtain it 485 
Position and Prospects of ex-Service Small Holders ... ... . 246 

Prizes for Small Holders ... ... ... ... ... 1068 

„ ,, Well Cultivated Farms ... ... ... ... 890 

Secmritv of Tenure for Allotment BEolders ... ... ... 726 



Index. 


xxiu 


Small Liveetcxik: Paob. 

Angora Babbit Wool Production ... ... ... ... 1051 

Breeding Angora Babbits for Wool ... ... ... ... dS 

Egg and Chick Distribution Scheme. ... ... 88 

f, „ Foult |7 Co-operative Societj ... ... ... 277 

M Auctions in the Eastern Counties ... ... ... 270 

Experiments in Preservation of Eggs ... ... ... 471 

Parmer’s Poultry ... ... ... ... ... ... 675 

Powls on the Parm ... ... ... ... ... ... 715 

Goose Beeping for Feathers and Skins ... ... ... 70 

Lantern Slides on Poultry Subjects ... ... ... ... 970 

London -Poultry Markets ... ... ... ... ... 850 

Marketing Home-Produced Babbit Carcasses ... ... 762 

Midland Agricultural College Poultry Conference ... ... 572 

Milk Becoraing for Goat Keepers ... ... ... ... 1072 

Nottingham County Egg Laying Trials ... ... ... 721 

Poultry Breeding Experiments ... ... ... ... 1167 

,, Keeping and Fruit Culture ... ... ... ... 639 

„ ' tt at a Farm Institute... ... ... ... 152 

,, in Backyards ... ... ... ... 52 

,, ,, Volume of Leaflets ...** ... ... ... 672 

„ Beaearch ... ... ... ... ... ... 470 

Principles of Poultry Feedjng ... ... ... ... 348,467 

The Importance and Value of Poultry Feathers ... ... 1086 

Training in Commercial Poultry Keeping ... ... ... 840 

Turkey Bearing on Limited Areas ... ... ... ... 941 

World’s Poultry Congress, 1924 ... ... ... ... 1078 

Smith, Hunter J. : Trainmg in Commercial Poultry Keeping ... 848 

Smith, A. Bussel-: Stockbridge Sheep Fair .... ... ... 886 

Societies: 

Agricultural Credit ... ... ... ... ... ... 488 

,, Discussion Societies ... ... ... ... 1130 

Industrial Friendly Societies ... ... ... ... ... 484 

Soda, see Manures. 

South Africa: Import of Livestock into ... ... ... ... 1064 

Speyer, B. B. : Woodlice in Glasshouses ... ... ... ... 1042^ 

Spraying : 

Control of Aphides Attacking Sprouting Potatoes ... ... 881 

,, ,, Blossom Wilt of Plum Trees ... ... ... 362 

,, ,, Hoary Pepperwort or Thanet Weed ... ... 168 

,, ,, Bing Spot and Bust Disease of Lettuce ... ... 147 

,, ,, Woodlice in Glasshouses ... ... ... ... 1042" 

Destruction of Weeds by ... ' ... ... ... ... 280 

Parasite of Woolly Aphis ... ... ... ... ... 296 

Prevention of Bunt in Wheat ... ... ... ... ... 710,918 

Yellow Battle ... ... ... ... ... ... 670 

Stapledon, B. G. : 

Alsike Clover ... ... ... ... ... ... 803 

Lucerne ... . ... ... . ... ... 1099 

Bed Clover ... ... ... ... ... ••• ... 289 

Seed Mixtures for Grassland ... ... ... ... ... 130 

White Clover ... ... ... ... ••• ... 130 


Statistics, see also AgricultuTdl Returns and Statistics : 
Acreage of Hops 

Agricultural Betums of England and Wales, 1928 
Annual Beport of Agricultural Production, 1922 
,, Betums of Crops and Livestock 
Crops and Livestock in 1928 ... * 


. 570 

. 878 

. 194,292 

. 208 

... * ... 486,567 

509,624,711,791,899 


Stewart, W. A. : Pig Keeping ... ... ... 509,624,711 

Stockman, Sir S. : 

Annual Beport on Animal Diseases 

Bird Migration and the Introduction of Foot-and-Mouth Disease 
Straw : 


Use of, for the Manufacture of Bope^ and Envelopes ... ... 331 

Warning against use of, and for Packing : Foot-and-Mouth Disease 886 

Strawberries, see Fruit, 

Stxtmg. John: The Agricultural Worker ... ... ... 209 

Sub-Sciliag Trials in Essex ... ... ... ... 100^ 




















IKDBX. 


xxiv 


Faob 

Suffolk: Improvement of Poor Grassland in ... ... ... d08 

Sugar: 

Cultivation of Sugar Beet ... ... ... ... ... 685 

English Sugar B^t Crop ... ... ... ... 21 

Exemption of Home-produced Sugar from Excise Duty ... 112 

Surrey : 

' Closing of Cattle Testing Station at Pirbright ... ...887^1064 

Sussex : Co-operative Cheese Making Centres in ... . 813 

Sweden : 

Agricultural Prices and Distribution ... ... ... , ... 1076 

Agriculture Show ... ... ... ... ... ' ... 104 

Agriculture in ... ... ... ... ... ... 395 

Switzerland : Silage Cured by Electricity ... - ... ... ... 87 

Sylvinit, see Manures. 

Taylor, H. V. : 

Carnations ... ... ... ... ... ... ... 413 

Dates of Blossoming of Apples and Pears ... ... ... 645,748 

Teaching of Agriculture ... ... ... ... ... ...* 798 

Technical Advice for Farmers ... ... ... ... ... 771 

Telegraph: Weather Forecasts by Wireless ... ... ... 299 

Telephones: Weather Forecasts hy Telephone ... ... ... 999 

Tithe : Bedemption of Lay Tithe Bentcharge ... ... ... 84 

Tomatoes : 

Import Begulations as to Tomatoes from France ... ... 974 

Sleepy Disease of ... ... ... ... ... ... 450 

Tractors, see Machinery. 

Training : In Commercial Poultry Keeping ... ... ... ... 343 

Turkeys, see Poultry, also Smatl Livestock. 

Turnbull, J. : , 

Imperial Fruit Show, 1923 ... ... ... ... ... 857,946 

Poultry Keeping and Fruit Culture ... ... ... ... 539 

Unemployment: Land Drainage for the Belief of ... ... 113,258,486,519 

United States of America : 

Agricultural Situation in ... ... ... ... ... 806 

Co-operative Livestock Marketing in ... ... ... ... 1094 

,, 'Marketing in ... ... ... ... ... 891 

,, Marketing of Milk in ... ... ... ... 1007 

Experiments in Preservation of Eggs at Cornell University ... 471 

Import of Pure-bred Livestock into ... ... ... ... 474 

World*B Dairy Congress, 1923, at Philadelphia ... ... ... 469 

Universities, see Colleges. 

Vegetables: 

Growing Vegetable Seed in Lincolnshire ... ... ... 353 

Beport of Departmental Committee on Distribution and Prices of... ^9 

Bing Spot and Bust Disease of Lettuce ... ... ... 147 

Seed Submitted for .Official Test ... ... ... ... 72 

Vermin : 

Destruction of Bats ... ... ... ... ... ... 174 

National Bat Week ... ... ... ... ... 677 

Vill^e Industries : 

Hurdle Making ^Machinery in North Wales-... ... ... 267 

Manufacture of Walking Sticks ... ... ... ... 525 

Mat Making ... ‘ ... ... ... ... ... ... 844 

Position of ... ... ... ... ... ... ... 194 

Travelling Farrieiy Van ... . ... ... ... ... 1091 

Village Life and Country Industries ... . ... 215 

Wages : 

Agricultural ... ... ... ... 3,109,112,258,1098 

C^ciliation Committees ... 4,85,109,202,295,393,579,680,787,890 

Farm Wages and Hours in Scotland ... ... . ... ... 869 

Of Agricultural Workers ...* ... ... ’ ... ... 211 

Payment in Kind to Farm Workers ... ..* ... ... 547 

Walbask, A. D. B., and B. L. Wolf : Horticulture in the Isles of 

Scily .162,1039 







Index. 


XXV 


Wales: Paob 

Growing Bed Clover Seed ... ... ... ... ... 533 

Hurdle Making by Machinery in ... ... ... ... S67 

Walton, C. L.: 

Control of Aphides attacking Sprouting Potatoes ... ... 829 

Liver Bot of Sheep ... ... ... ... ... ... 446 

Ware, W. M.: 

Garlic*Scented Pennyciess ... ... ... ... ... 535 

Scorch or Gloeosporium of Bed Clover ... ... ... ... 833 

Violet Felt Bot (Bhhsoctoniai of Clover ... ... ... 48 

Warren, E. G.: A Successful Egg and Poultry Co-operative Society... 277 
Waste Land : Land Beclamation as a Belief for Unemployment 118,486,519 
„ Products: Utilisation of, in Agriculture ... 660,757,870,910,1070 

Watercress and its Cultivation ... ... ... ... ... 1147 

Watmough, W.; Angora Babbit Wool Production ... ... ... 1051 

Weather: 

February on the Farm ... ... ... ... ... 1054 

January on the Farm ... ... ... ... ... 963 

March on the Farm ... ... ... ... ... ... 1153 

The Farmer and the ... ... ... ... ... ... 298 

Weeds: ‘ ♦ 

Destruction of, by Spraying ... ... .. ... ... 280 

Dodder, Prevalence of, in Great Britain ... ... ... 38 

Garlic Scented Pennycress ... ... ... ... ... 535 

Hoary Pepperwort or Thanet Weed ... ... ... ... 158 

Bemoval of Dodder from Clover Seed ... ... ... ... 928 

Some Unusual ... ... ... ... ... ... 871 

Yellow Battle . 570 

Wheat: 

Effect of Sub-soiling on the Crop ... ... ... ... 1000 

Grading Composition and Feeding Values of Wheat Offals ... 593 

Prevention of Bunt in ... ... ... ... ... 710,918 

White, Prof, B. G., and B. J. Boberts : 

Fattening Pigs Out of Doors ... ... ... ... ... 27 

Test of ^oond Growth Potatoes for Seed .. ... ... 169 

Whiting, A., and J. Turnbull: Imperial Fruit Show, 192B ... ... 857,946 

Wibberley, T.: Crimson Clover ... ... ... ... ... 142 

Wild Animals: 

The Hedgehog ... ... ... ... ... ... 744 

The Stoat ... ... ... ... ... ... ... 1028 

Williams, R. D., and B. G. Stapledon ; 

Growing Bed Clover Seed in Wales ... ... ... ... 533 

Methods of Covering Grass Seeds ... ... ... ... 1183 

Bed Clover ... ... ... ... ... ... ... 239 

Wiltshire; County Egg Laying Trials ... ... ... ... 654 

Wireless Telephony and Telegraphy : The Weather and the Farmer ... 298 

Wolf, B. L., and A. D. B. Walbank: Horticulture in the Isles of 

Scilly .162,1039 

Women*s Institutes: Marketing Societies ... ... ... ... 843 

Wood, Alfred: The Cultivation of Sugar Beet ... ... ... 635 

Woodlice in Glasshouses ... ... ... ... ... ... 1042 

Woodman, Herbert Ernest: Tlie Grading, Composition and Feeding 

Values of Wheat Offals ... ... ... ... ... 596 

Wool ; 

Breeding Angora Babbits for ... ... ... ... ... 68 

Damage of, by Marking of Sheep ... ... ... ... 468 

Wormald, H., and E. 8. Salmon: 

Blossom Wilt of Plum Trees ... ... ... ... ^ ... 860 

Prevention of Bunt in Wheat ... ... * ... ... ... 918 

Bing Spot and Bust Disease of Lettuce... ... ... ... 147 














vil 

CONTENTS. 


Kotss for tbb Month— Page 

Store Cattle from Canada — Agricultv/ral Wages—Circular Letter to 

Condliaiion Committees—The Colorado Beetle . 1 

Deputation to the Prime Minister. 6 

The Lincoln Red Shorthorn Cattle. John Ercns . 17 

The English Sugar Beet Crop. R. N. DovMng, N.D.A.^ P,A,S.L ... 21 

Fattening Pigs out or Doors. Professor R. G, White, M,Sc,, arid 

E. J. Roberts, B.A., B.Sc. . 27 

White Clover. Professor R, O. Stapledon, M.A . 34 

Prevalence of Dodder in Great Britain . ... 38 

A Trial of Mowing Machines. II. . .. ... 42 

Violet Felt Rot (Rhizoctonia) of Clover. W. M. Ware, B.Sc. 

(Agric.) . 48 

Replenishing Stock in Backyard Poultry Keeping. Lieut.-Col. 

F. W. Hardy . 62 

The Colorado Beetle . 69 

Black Currant Growing in Norfolk. H. Goude, N.D.H. . 62 

The Rural Secondary School and Agricultural Education. 

J. MchUosh, B.Sc. ... 66 

Breeding Angora Rabbits for Wool. 68 

Goose-Keeping for Feathers and Skins. 70 

Official Seed Testing, 1921-1922 . 72 

Monthly Notes on Feeding Stuffs. E. T. Hainan, M.A., Dip. 

Agric. (Cantab.) . . ... 74 

The Advisory Service of the Ministry.. . 77 

Agricultural Index Number . ,. ... 80 

Egg and Chick Distribution Scheme. 83 

Weevil-Infested Garlic ... . ... . ... 83 

Redemption of Lay Tithe Rentcharge ... .. 84 

Sainfoin—Advantage of Using Milled Seed ... ... ... ... ... 86 

Conciliation Committees . 86 

Agriculture Abroad— 

Conditions of Country Life and Work in Fra^vce—Silage Cured by 

Electricity—Act extending Industrial Accident Legislation in France 86 

Foot-and-Mouth Disease . 89 

Rabies . 89 

Questions in Parliament. 90 

Replies to Correspondents . 90 

Notices of Books . 91 

Additions to Library . ... 94 


Any of the Articles in this Journal may he reproduced in any registered 
newspaper or public periodical without special permission, provided that the source 
is acknowledged in each case. 

The Minidry does not accept responsihUity for the views expressed and the 
stalements made . by (xmtribuUirSi nor for awy statements made in the advertisement 
columns of this Journal. 








Tiii THB JOURNAL OP THE MINISTRY OP AORIOULTURB— 

.. ■ ' . . .... . . . 

THE BAYER CO.’S 

Scientific Agricaltaral Prodacfa 

U8PULUN The only scientifically correct Dressing Medium pre- 
■ pared expressly for combining immunity from disease and pests 
with increased germination. Decided saving in quantity of seed 
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Store Cattle 
from Canada. 


Thebe appears to be every prospect that the facilities which 
Parliament provided last Session for the landing of Canadian 
store cattle in this country will be taken 
advantage of by farmers in Canada, and the 
Canadian Government is now giving advice 
through the Press and in other ways as to the steps to 
be taken in regard to this trade. It is pointed out that 
the essential factors are quality and price. From the point of 
view of quality, the Canadian Government is insisting with 
producers that the only way to provide store cattle of the right 
type and quality for the British market is to use pure-bred sires. 
Three or four-year-old unfinished cattle, it tells them, are of 
no use to the British market and would not return a profit. It 
advises them that the right cattle for this market should 
be two-year-old stores of about 1,100 lb. in weight, well- 
fleshed, and with the breeding necessary to take a proper finish. 
Quite recently, the Deputy Minister of Agriculture has an¬ 
nounced the Government’s intention of introducing a Bill to 
establish a quality standard for export cattle. The Canadian 
producer is also being told that the British market is open to 
take winter-fed cattle of medium weight from the middle of 
March to the end of May; well-finished grain-fed cattle for 
immediate slaughter in May and June; and grass-finished 
cattle from Western and Eastern Canada from August to 
November. 

With regard to the question of the probable price of stores 
at the present time, the Deputy Minister is reported to have 
said that the average cost of transporting animal a from Winni¬ 
peg into the hands of the British farmer would be to £10, 
and that the animals might be expected to fetch about j£28 10s. 
or £24 each. 

(48166). P.6./B4. 9,600. 4/23. M. & 8. 
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Regarding the question of the arrangements which have been 
and are being made for the reception of Canadian store cattle at 
ports in this country, Ihe Importation of Animals Act, 1922, will 
come into operation on Ist April and landing places will be avml- 
able at Birkenhead, Manchester; Glasgow, Dimdee and Cardiff. 
The port of Bristol is expected to be added to this list shortly, 
and proposals are also being made in respect of the ports of Abei; 
deen, Leith, Newcastle, Hull, Harwich, London, Southamp¬ 
ton and Falmouth. Though it cannot' be foretold whether all 
of these ports will be open or not, it is not anticipated that 
the facilities for the landing of Canadian cattle will be in 
any way inadequate. The provision of such facilities is 
not undertaken by the Government but is a matter of 
private arrangement, though the accommodation when provided 
has to be approved by the Ministry of Agriculture. The 
first -five ports mentioned can together take 5,000 Canadian 
animals at a time, quite apart from the provision that may 
exist at them for Irish animals, and can take three lots a week. 
There is, therefore, accommodation for about 15,000 animals 
per week. The most recent estimates of numbers likely to be 
landed from Canada are 20,000 to 25,000 in April and May, 
and 100,000 altogether this year. The Canadian Government 
has, however, informed its breeders and feeders that the British 
market is capable of taking about 800,000 store cattle and 
400,000 fat cattle every year. 

Turning to the administrative machinery which is being set up 
to deal with the traffic, the Ministry of Agriculture passed 
two Orders on the 9th March, the first known as “ The 
Importation of Canadian Cattle Order of 1923,” and the second 
‘‘The Canadian Cattle (Marking) Order of 1923,” both to 
come into operation on the date on which the Importation of 
Animals Act, 1922, comes into operation, i.e., on the let April. 
The first Order sets out the general conditions as to landing, 
disease in a landing-place, temporary provisions in the event 
of disease in the Dominion of Canada, movement of the cattle 
from the landing-places, cleansing and disinfection of vessels, 
protection and feeding of animals on board ship, etc. The 
second Order requires all Canadian store cattle coming to this 
country to be permanently marked before shipment for the 
purpose of identification in this country. 
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In the coarse of a discassion on agriculture in the House of 
Commons on the 6th March, the question of the insuffi-ciency 
of agricultural wages was raised by 
A^mtUXU Simpson. The Minister of 

Agriculture, Sir Eobert Sanders, 


m 


reply said:— 

“ In regard to the wage question—and I am glad my hon. 
friend referred to it—^let me say that the average wage, taking 
the country throughout at the present time—and I only want 
to state facts, and not to make any comment upon them—the 
average wage, so far as we can ascertain, is 27s. 9d. The 
increase on the pre-War wage is 54 per cent. The increase 
in the cost of living is 77 per cent., so it is, undoubtedly, 
the fact that the agricultural labourer’s wage is lower 
in proportion than it was before the War. The present 
means that we have for regulating the wages are the concilia¬ 
tion committees that were established by the Agriculture Act 
of a little over a year ago. They number 63 in England and 
Wales. Up to last autumn they were working pretty well. 
Arrangements were come to by 46 of the 68 committees. Up 
to the present time only 16 of the committees have effected 
arrangements, and six of these are due to expire at the end 
of April. What is happening now in most cases is that, when 
the National Farmers’ Union have laid down the rate of 
wages for a county, that rate laid down is generally paid. 
In most cases the men’s representatives refuse to accept that 
rate or to bargain on that basis. I have reason to believe 
that one of their reasons is that, although that rate may be 
laid down by the National Farmers’ Union, there are a certain 
number of farmers in the district who, in spite of it being laid 
down by the Union, will continue to pay a higher rate for a 
time; and there has been a fear on the part of the men’s 
representatives that if they entered into an agreement on the 
basis of those wages paid by the farmers, some of them would 
be getting, not a higher, but a lower wage. No doubt that 
does happen in a certain number of cases, but such cases tend 
to get fewer as time goes on, and although a" man may pay 
a higher rate for a bit, when he finds his neighbours paying a 
lower rate he will come down to the same level. Oases occur 
in many counties where individuals pay a lower rate than the 
National Farmers’ Union has laid down, and in the absence 
of a general agreement which might be effected, but is not 
being effected by the conciliation committees, sucfi cases are 

A 2 
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likely to get more numerous. I believe that for the concilia¬ 
tion committees to come to an agreement in the majority of 
cases instead of as at present a very small minority would be 
in the interest both of employers and employed, and both of 
the farmers and the workmen. I am only too anxious to get 
the conciliation committees to function again. One difficulty 
one has to deal with is the want of elasticity in the powers 
of both sides. The Farmers' Union say what they think the 
wage should be. The Labourers* Union say what they think 
the wage should be and then representatives, if they come in 
at all, come into the conciliation committee not as plenipoten¬ 
tiaries but with their hands tied on both sides. When you 
have these cast-iron terms arranged beforehand agreement is 
very difficult if not absolutely impossible. I believe if we can 
get these conciliation committees to function it will be a 
good thing all round. That is what I am trying to do. 

I am considering now addressing a communication to the 
members of these committees, suggesting the terms on which 
they might meet. I thank the Hon. Member opposite for the 
suggestion he has made as to registering agreements. I will 
certainly consider that, but I am not sure how far it would tend 
to promote more agreement. I am not sure it might not tend 
to promote less agreement. I think it is quite possible that 
although one side might attach great importance to registering, 
the other side might be less willing to come to an agreement 
if it knew that that agreement were going to be registered. 
I will certainly take these considerations into account, and I 
hope what has been said to-night may be helpful in making 
things, a little better in what is one of the very greatest and 
very saddest of the difficulties that agriculture has to deal 
with at the present moment.** 

The circular letter referred to above in the speech by Sir 
Kobert Sanders was sent to all Chairmen, Secretaries and 
Members of Conciliation Committees on 14th March, and is as 
follow^s:— 


“I am much concerned at the slow progress which is being made by 
Conciliation Committees in arriving at agreements for wages in their 
districts. I am fully conscious of the difficulties 
of the preser t situation, but there are grounds for 
making a special effort at the present time. 
Although prices for some farm produce, par¬ 
ticularly potatoes and cereals, are low, on the 
whole there has been little change during recent months, while for certain 
classes of produce prices are moderately satisfactory. From the workers’ 

* Particulars us to further agreements made, see p. 85. 


Letter to 
Conciliation 
Committees^ ft:om 
the Minister. 
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point of view it may be said that the cost of living shows no tendency to 
rise, so that it is, if anything, to their advantage to come to an agreement 
as to wages under existing conditions. 

To make agreement possible, I would particularly urge the advisability 
of organisations of both employers and workers allowing their representa¬ 
tives on the Conciliation Committees as far as possible a perfectly free 
hand in negotiating wage agreements. I feel somewhat strongly that 
on certain Committees amicable agreements would have been arrived 
at by the members concerned if they had not felt themselves rigidly 
restricted to precise terms laid down by their organisations. The essence 
of the Conciliation Committee system is that properly accredited repre¬ 
sentatives of the two parties should meet together with an open mind 
in an endeavour to come to an agreement reasonably satisfactory to 
both sides. A meeting between representatives whose action is limited 
by conditions lai 1 down beforehand isiiecessarily likely to be unfruitful. 

1 hope, therefore, t‘jat all the Committees which have not yet reached 
agreements for the current year will arrange meetings as soon as possible 
with a determination to make every elfort to arrive at settlements to cover 
the forthcoming season, and that the representatives will go to the meet¬ 
ings prepared to discuss the problems in a spirit of earnest goodwill, and, 
if necessary, to offer adjustments in order to arrive at a reasonable 
compromise. I need scarcely add that I shall at all times be glad, as 
hitherto, /to place the services of suitable ofiScers of this Department at the 
disposal of the Committees for the purpose of attending meetings in a 
purely advisory capacity,” 

* ¥^ * 


A KOTB on the fact that the Colorado Beetle—the pest of 
potatoes so dreaded in the United States—has again obtained a 
, . foothold in Europe, was published in this 

Beetle Journal for February last, p. 1063. A 
leaflet on this pest was published as long 
ago as 1902, and in view of the projtimity of this country to 
France—where the outbreak mentioned has occurred—the 
Ministry has prepared (1) A new edition of the leaflet, and 
(2) a small poster showing the insect in colour. In view of 
the dangerous nature of the Colorado Beetle the possibility of 
its finding a way to Great Britain is a serious one. It is there¬ 
fore highly desirable that all who have anything to do with 
growing potatoes in the British Isles, or with thejr importation 
from the Continent—especially France—should be on the look¬ 
out for the beetles. In order to aid readers of this Journal in 
identifying the pest if it should make its appearance, the leaflet 
re-written in February is reprinted at p, 69. 
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DEPUTATION TO THE PRIME 
MINISTER 

FBOU 

THE NATIONAL FABMBES’ UNION, THE NATIONAL UNION OF 
AGEICULTUEAL WOEKEES, AND THE AGEICULTUEAL SECTION 
OF THE WOEKEES’ UNION. 

This DepntatioiL was received on the 16th March by the Prime Minister 
who was accompanied by the Rt. Hon. Sir Robert Sanders, Bt., M.P. (Minister 
oL Agriculture), Sir Francis L. C. Floud, K.G.B., Mr. J. C. Davidson, O.B., 
M.P., Mr. Q-. Fry. 

The Deputation consisted of Mr. Harry German (President, National 
B’armers’ Union), Mr. T. H. Ryland (Vice-President), Mr. R. R. Bobbins, 
Mr. Henry Overman, Captain Pyfe (Parliamentary Secretary), Mr. J. B. Guild 
(Statistical Officer), Mr. J. F. Wright, Mr. R. B. Walker, Mr. W. Holmes, 
Mr. George Edwards, Alderman Beard, Mr. George Dallas, Mr. E. W. 
Langford. 

Mr. Charles Duncan, M.P., introduced the Deputation, Mr. Walker 
stated the case for the agricultural workers, and Mr. Robbins made a state¬ 
ment on behalf of the Farniers’ Union. 

Mr, B, B. Wallier : Mr. Prime Minister, on behalf of the Workers’ side 
I am asked to submit to you this statement, and I will hand a copy in to you. 
In thanking you for the opi>ortunity of this interview, especially in the light of 
present circumstances, I desire to say that the extreme urgency of the situation 
as we see it is the only explanation we have to offer for encroaching on your 
time at the present moment. 

Since the cancelling of the Agriculture Act and the abolition of the Wages 
Board, agriculture has been dependent upon Local Conciliation Committees as 
the means of adjusting differences upon wages, etc., in the industry. These 
have been in operation for some eighteen months, and have produced various 
agreements. It has been evident, however, for some time that the further they 
have proceeded the more difficult has become their task. At the present 
moment there are, in fact, only agreements in 13 districts out of 65, and these 
being for a short period it is doubtful if they will be continued. It will, there¬ 
fore, we fear, be impossible to avoid a complete breakdown of the machinery. 

Briefly, the facts are that offers of wages now made by the employers are 
such as the workers cannot live upon, as low as 208. lOd. per week or 5d. per 
hour being the terms offered. This means, having regard to the present cost of 
living, a much lower standard than that which obtained in pre-war days, and 
which by general consent constituted nothing short of a scandal in rural life. 
With the best will in the Tvorld to use the machinery of conciliation to its 
fullest extent it must be obvious that we cannot give our sanction and support 
to a condition of things which takes the agricultural lat) 0 ur 6 rs back to a position 
so much worse than that which has been so severely criticised in the past. 

With a desire to do all that it is possible to keep our relationship with the 
employers on a basis of harmony and goodwill, we have met the Central body 
of the Farmers’^ Union to ascertain whether it is possible for some action to be 
taken nationally whereby the difficulties that have arisen, and which are likely 
to arise, oonld be removed from their local bearings and dealt with on national 
alines as is pzpvalent in other industries. 
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The situation is one of great serionsness, and the proposed wages and condi¬ 
tions have given rise to grave znisapprebension, and it is difTicnlt to say what 
may eventnate therefrom. The situation is one, therefore, ot great urgency, as 
already in various counties, men are being locked out because they cannot agree 
to the reductions of their wages and the increase in their working hours. 

We who are acting for the labourer are not actuated by any narrow interest 
so much as by a desire to secure national well-being by the* obtaining for the 
rural worker conditions which will give him satisfaction in the present and 
hope for the future. To this end we therefore ask the Governinent to at once 
re-establish the Agricultural Wages Board. 

R, R, Robbins: Mr. Prime Minister:—We are conscious of the 
burden of foreign and domestic problems which continue to weigh upon your¬ 
self and your colleagues, and we realise that the condition of agriculture 
has engaged your serious attention since you assumed office. We desire to 
place before you, very shortly, our views on the two issues with which you 
are confronted, viz. ;— 

(1) The fundamental question of national policy, and 

(2) The question of the immediate relief to be afforded to the industry. 

The first issue, Sir, is one of supremo national importance, but it may be 

reduced to very brief terms. That is to say, the Government must state clearly 
and unequivocally what it expects from the industry and whether it desires the 
industry to be conducted on a strictly economic or individualist basis or upon 
a political and social basis. If the Government intimates its desire to see the 
industry organised on a strictly economic basis it must be prepared to face 
imcomplainingly diminished food production, diminished rural population, and 
the consequent flocking of the mral population to the towns, the laying down to 
grass of all but the most fertile lands and the reversion to what is known as 
“ ranch farming.” l^\irthcr, it should in justice to the industry repeal the 
Safeguarding of Industries Act and remove all other forms of protection and 
all subsidies granted to other industries in this country, as well as cease to 
subsidise the development of agriculture in the Dominions through the Empire 
Settlement Act. 

If, on the other hand, the Government decides that in the interests of the 
State it is necessary to reduce our dependence upon imported food supplies to a 
minimum, to secure an output from the soil in excess of the economic maxi¬ 
mum, and to retain or increase, at an adequate living wage, the existing 
numbers of workers employed on the land, then this involves the organisation 
of the industry upon a political and social basis and impoees upon it services 
of a non-economic character for which iJie nation must be prepared to pay. 

Upon this fundamental issue we understand that you prefer to reserve final 
judgment pending the receipt of the Beport of the Tribunal of Economists 
which you appointed with the full approval of all parties in the House of 
Commons ‘‘ to enquire into the methods which have been adopted in other 
obuntries during the last fifty years to increase the prosperity of agriculture 
and to secure the fullest possible use of the land for the production of food and 
the employment of labour at a living wage and to advise as to the metlmds by 
which those results could be achieved in this country.” 

We acknowledge the tribute to the importance of the issue raised by us 
implied in the appointment of this Tribunal of eminent economists and in the 
respect shown in anticipation to their judgment. At the same time, Sir, we 
would respectfully remind you that the progress of events since the appoint¬ 
ment of the Tribunal has very much increased the uruenev of a decision, and 
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we express the liope that this will be forthooming at the earliest possible 
moment. 

We now tom to the second issue confronting the Government^ which is our 
primary concern to-day. 

At the Old Kent Eoad Baths, in the course of the General Election, you 
slated : '' 1 am afraid we are coming into conditions almost as bad as in the 
'eighties. . . . There is one thing I do say that, in addition to the need 
which the actual condition of agriculture produces of doing our best to help it, 
it has another claim. The way in which agriculture has been shoved from 
pillar to post, by passing Bills and then repealing them, has enormously 
aggravated the position of agriculture. For that alone, we owe them some 
oompensatiou.” This statement of yours has been accepted by all sections of 
the industry as proof that you are not unmindful of the very serious difficulties 
in which the industry finds itself, due to circumstances beyond the control of 
agriculturists. Since that date, however, the gravity of the situation has 
increased. As you have no doubt learnt from the Press, arable farmers in 
Norfolk find themselves unable from their depleted resources to add to the 
wage of 268. which they have recently been paying for a SO-hours’ week, and 
are compelled to ask their workers to accept the same wage for the longer 
hours required to overtake seasonal work. 

Such is the recommendation issued by our Norfolk County Branch to its 
members in order to maintain the present weekly wage to workers, and w^e are 
sure that the farmers will respond to the absolute limit of their financial 
resources. We are afraid, however, that in some cases their limited resources 
will render them unable to employ the men for more than 60 hours at the 
lower rate. The recommendation of the County Branch is, of course, equiva¬ 
lent to asking the worker to accept a reduction in his wage rate of Jd. per 
hour. The prospect before the worker is indeed deplorable, but on the other 
hand it is almost impossible to exaggerate the gravity of the position in which 
very many of these whom we represent are placed. As events are moving, 
the position to-day in Norfolk will to-morrow be the position throughout the 
whole of England and Wales wherever the farmer depends to any considerable 
extent upon arable farming. • 

If this is allowed to take place, we fear that it may have consequences 
which will prevent the discussion of principle in that sane and deliberate way 
in which alone a question of such vital national importance should be dis¬ 
cussed; W’e fear that it will put beyond the reach of help many employers and 
many more workers now engaged in the industry, and that it must involve a 
serious economic loss to the community, whatever may be the ultimate decision 
of the country which will govern the conditions of food production and rural 
welfare for the future. Holding these views, we felt that we should be lacking 
in our duty to those whom we represent and to the country if we did not 
approach you. Sir, and ask you to receive this deputation bo that we could lay 
them before your Government in this the most direct method open to us. 

The crisis hae not come upon us without any warning. Many monthe have 
elapsed since we saw signs of what was coming. In August of last year we 
sought an interview with the Minister of Agriculture of the late Government 
and placed before him the information which had reached us from all parts 
of the country. Later in the year there took place a series of conferences 
between the employers* and the workers’ organisations on the position of the 
industry. These conferences were of a very frank, and we think we might 
add, of a v6ry friendly, character, and raised high hopes throughout the 
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countryside. The facts of the position were fully discussed, but it was felt 
that no useful oonstructive discussion could proceed without a clear definition by 
the G-overnment of the fundamental basis upon which they wished the industry 
to be conducted. It is unnecessary for us to recall the circumstances in which 
we failed to obtain such a definition from the late Government. Since you 
assumed office we have continued independently to press this question. 

Pending your decision, however, on the Report of the Tribunal of 
Economists, we regard it as essential that some immediate temporary steps 
should be taken to deal with the situation now existing. Unless means can 
be found to cope with it, then undoubtedly we are faced with the 
certainty of a great addition to the number of unemployed agricultural 
workers, a decline of wage rates to a figure which we hesitate to forecast, and 
an enormous increase in the already rising numbers of agricultural 
bankruptcies. 

On the latest official returns of prices published by the Ministry of Agri¬ 
culture and taking also the official returns of the average yield per acre for 
the various crops, the return to the farmer to-day is only £9 per acre for 
wheat, about ^ per acre for barley and oats, and .£10 per acre for potatoes. 

Upon detailed costings which are laying before the Tribunal of Economists, 
and which have been compiled from independent scientific sources, these 
returns represent a loss of at least £2 per acre on wheat, £3 per acre on oats, 
d£4 per acre on barley, and from J01O to £16 per acre on potatoes. These 
losses, coming on top of serious losses in the preceding year, are altogether 
beyond the depleted resources of the arable farmers in this country to cope 
with. 

The farmer cannot shut down his farm in the way in which a manufac¬ 
turer can temporarily close down his factoiy. There are, however, certain 
steps which the farmer can take to reduce his commitments, but any such 
steps once taken are difficult—and indeed impossible within a short period— 
to retrace. 

On land that is suitable for laying down to grass, lie adopts this means of 
reducing his oommitmente. On the land that remaine under the plough, if he 
has the considerable capital required and the covenants of his tenancy agree¬ 
ment permit, he achieves approximately the same results by removing hedges, 
by laying field to field, and by cultivating on a less intensive scale larger areas. 

But on the considerable areas of light land in this country at present under 
the plough which are not suitable for laying down to grass, we are afraid there 
is little prospect before us hut to see these lands go derelict, to become game 
preserves, while their present occupiers are driven out of the industry either 
Tia the Bankruptcy Court, or otherwise. 

You yourself, Sir, have said that you are afraid that we are coming into 
•conditions almost as bad as in the ’eighties. In the ’eighties the situation 
similar to that which we have just described developed very slowly. To-day 
it is developing very rapidly. They present a prospect which we regard with 
dismay, but by ourselves we are powerless to avert it. We therefore ask you 
fleriously to consider whether, pending a final decision on the question of 
permanent policy, some temporary measure of assistance cannot be devised by 
the Government which would at any rate alleviate the present degree of 
•distress. Such a measure we believe is urgently required in the national 
interest, having regard not only to the immediate prospects of a serious 
extension of unemployment and destitution in the countryside reacting upon 
the towns, but also to the danger that the present rapid course of events, if 
onohefdced, inay serioualy prejudice the future permanent conditions of food 
production in this country. 
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The Prime Mimster : Gentlemen, we qnite realiie the senoaB peiititHi of 
agrioultnie. This is the second year in which your ci^ital has been depleted, 
and it is obviously a very serious situation. At the time of the election I had 
the facts well in my mind, and perhaps yon will remember I stated whet was 
the general policy of the Government as far as I could at the time. What you 
seem to ask is that something should be done by the Government to prevent 
the fall in the production of foodstuffs. It seems to me that that is only 
possible in one of two ways, either by a big subsidy, the extent of which no 
one can foresee, or by protection. 

As regards the subsidy, you know that that was tried, and that it was 
found impracticable, and I do not think them is any possibility of any large 
subvention by the State to this industry to help it to get on to an economic 
basis. As regards protection, I think you know as well as I do that the public 
is not ready for that, and you could not get a majority for it. That also seems 
to be shut out. I said in my letter of November the 9th that that could not 
be done, but I indicated some other means by which the industry might be 
helped. These means were in relation to credit facilities, rating, education 
and adjustment of prices. All these have been taken up by the Government. 
You know that a committee is sitting jn regard to tlie difference in prices paid 
by the consumer and the prices at which the commodities are issued by the 
farmer. A Credit Facilities Bill is being prepared and will be introduced very 
shortly. The same is true with regard to rating, though that is a difficult 
problem, and it is possible that we may not be able to deal with that this 
year, though I hope we shall. But with regard to your larger questions, I do 
not see what can be done, or what you could expect the Government to do. 
You come to me and say the position is very bad, and you ask the Government 
to put it right. We should be only too glad if we were able to do so. We 
realise the position in which your industry is placed, but I do not see any 
practical scheme by which that can be done. As regards the Committee of 
Enquiry, which I hope will report shortly, I do not know what they will 
recommend : we will have to consider their report when it comes. I am sorry 
to say that on the big question, which filled everybody’s mind during the 
war—when everybody felt the urgent necessity of increasing agricultural pro¬ 
duce, steps were taken to secure that increase. But the area of the arable 
land which was thereby increased has apparently gone back to what it was 
before the war. I am sorry indeed to have to give so discouraging an answer. 
But, unless you have yourselves some practical suggestion to put to me, it 
comes to this, does it not? You say the industry is so bad that if there is to 
be proper food production at home, the Government must do it. How can 
that be done? 

Mr, G. Dallas : What about the case of the agricultural labourers? It is 
obvious that their position is terrible, and it is becoming more terrible. We 
know that the farmer does not contend in any way that it is xwt. The 
labourer is at present right down to the bottom. 

The Prime Minister : I admit that, and I cannot say anything abont the 
dispute that you are having with the farmer. But it comes to this : Is the 
industry to be self-supporting, or is it not, and you have to bear in mind, after 
all, that what agriculture is suffering now is a direct result of the war. I 
think that the agricultural industry is in a worse position than almost any 
other industry, but they have all suffered; but the question is, is agrioultute 
to be &e]f-sui^>orting or to be supported by the State? 1 think the latter is 
impossible.* I would like if I could to make you realise that if there were 
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any way, w© would like to help you, but it Beems to me that agriculture must 
live on an economic basis. 

Mr, Duncan : If it can. 

The Prime Minister : If it can, and do yon not think you are exaggerating a 
little about land going out of cultivation? From all I have gathered and tried 
to understand of this particular matter, I do not think it should be worse 
than pre-war. , 

Mr, German : It is much worse than in 1914. 

The Prime Minister : If it can, and do you not think you are exaggerating a 
tinue, surely. 

Mr, German : From the figures given me as President of the Farmers’ 
Union and my colleagues for the Tribunal, it is obvious that it is impossible 
to produce cereals at the present time at anything but a loss. 

The Prime Minister ; But it is the fact, is it not, that few British farmers 
produce cereals alone. 

Mr. German: Many of the East Anglian, East Yorkshire, the Wolds of 
Lincolnshire, Suffolk, Huntingdonshire, Cambridge farms are practically 
engaged solely in arable farming, and you come down again into parts of 
Wiltshire and Hampshire, where cereals cannot be mad© to pay: it is 
impossible. In Sherwood Forest, Nottinghamshire, we have no grass land of 
any value. They keep stock, and if they keep stock in fair condition up to 
the second week in August they starve afterwards. 

The Prime Minister : If that is true, and I take your word for it, there 
still is no remedy except one of the two I have named. You see if one were 
to contemplate the State giving a subsidy to agriculture there is no end to it. 

Mr. Walker : You would admit, Mr. Prime Minister, that we are faced 
with a very serious crisis in the industry? 

The Prime Minister : Yes. 

Mr. Walker : Would it be reasonable in your opinion if I suggested that 
surely there is a duty devolving upon the Government to deal with a crisis 
such as that? 

The Prime Minister: But where is it to end? At the time of the war 
there was an attempt made, as you know, and I think that the way agricul¬ 
ture “ has been moved from pillar to post,” as was quoted by Mr. Bobbins, 
is a very serious thing, but the attempt was given up as quit© impracticable. 
What are the methods? 

Mr. Walker : Please do not misunderstand me. I am not suggesting any 
method. We have oome here this morning and placed what are the facts 
of the crisis before you, and we rather feel it is the duty of the Government, 
when we, who are involved and engaged in the industry, have placed these 
things before you—to do something. It is a serious matter. 

The Prime Minister : But the Government cannot deal with that. 

Mr. Walker : So that the Government cannot deal with the crisis that 
has arisen? 

The Prime Minister: I think that, like every other industry, agriculture 
must be self-supporting. That is what I mean. Of course, if you ask me 
about wages, I think it is a deplorable thing to go back in that respect. 

Afr. Walker: We are not going back; we have gone back. 

The Prime Minister: They are threatening to go further back. 

Mr, Walker: And the Qpvemment, in the light of that information, 
through you, Sir, fe^ that they cannot do anything whatsoever. 

The Prime Minister: I do not see anything. 
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Mr. Dallas : Did it come to yoar knowledge that in diBcnasion amongst 
the agricultural labourers hundreds of them and their families are seeking 
relief from the Poor Law Guardians? 

The Prime Minister : Yes, I am aware of that. 

Mr. Dallas : Men in full employment. 

The Prime Minister : You do not need to say anything to make me 
realise how serious the position is, but I do not see any remedy. 

Mr. Beard : Which means that that does constitute itself into a subsidy 
at Ihe present time? 

The Prime Minister : Indirectly, yes. 

Mr. Duncan : The worst form of subsidy, I should say. 

The Prime Minister : Yes, it takes us back to the period before the reform 
of the Poor Law. 

Mr. Duncan : Could you say whether there has been any serious considera¬ 
tion given to the question of subsidising in some form the industry as it 
stands at the present moment? I do not know on what lines any subsidising 
would take place, but you suggest that there would be no limit to it. You 
could limit it. 

The Prime Minister : When once you begin, it means the whole industry 
does it not? 

Mr. Duncan : That would be largely a question for the farming industry 
to give you some information on, but there could be some limit. 

The Prime Mimster : I do not see it, if you once begin it. My opinion 
is that yours is much the more serious question, but yours is not the only 
industiy that has come to us with the same complaint. 

Mr. Duncan : The only point about that is that the other industries are 
showing some signs of improvement; we can see that in the various branches 
of the Trades Unions—^we do know that it is beyond question that there is 
an improvement taking place. We are in touch with 2,000 branches up and 
down the country, and we can feel that there is an improvement taking place 
in industry. 

The Prime Minister : I think that is true. 

Mr. Duncan : It is not ^is fast as we would like, but it is there. 

Mr. Walker : I want it to be quite clear that we have submitted our 
joint ca§e, but we are not committing ourselves this morning to any parti¬ 
cular policy in the statements we have made. We think at the moment that 
it is the duty of the Government, faced with the crisis that you have admitted 
exists, to tell us if they are prepared to deal with it. We have got your 
answer, very clear and plain, and very unsatisfactory from our point of view. 

The Prime Minister : I realise that. 

Mr. Walker: We must take that answer. We are not prepared this 
morning to offer any policy; we think that is the duty of the Government. 

The Prime Minister : I quite understand that you should think so, but 
we have carefully considered the iioesibility of that. We do not think it is 
possible. 

Mr. Walker : To do anything? 

The Prime Minister: Not in that way. 

Mr. Walker : We are not suggesting any way. 

The Prime Minister: It does mean a subsidy, does it not? 

Mr, Duncan : It is ono of two courses, is it not? 

The Prime Minister : Yes. 

Mr. Duncan : Chi this side of the table we do not commit ourselves to 
any suggestion of policy, but you have explored the situation? 
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The Prime Minteter : We have. 

Mr. Duncan : And seen whether there are any possibilities in it. 

Mr. Dallas ; Our position is quite clear on that. As representing the 
labour side we are not suggesting any subsidy at all. We are confining 
ourselves to saying that we think a Wages Board should be established. On 
the other hand, our employer friends, with whom we are on the best of 
terms—^there is no quarrel between us—are looking at it from their point 
of view, and they think there should be some subsidy; but we are only 
putting the labour point of view. We have not suggested how the money 
should be found at all. If it was desired by the Government, we should 
not be afraid to get down to that. But we say to the Government that we 
had a Wages Board once upon a time, and it was an immense advantage to 
the workers. It has gone, and it has left us in a deplorable condition. Wo 
think it would help the labourers very much indeed if that Wages Board was 
re-established. 

The Prime Minister : A Wages Board existed in good times, that is the 
difference. I am really very sorry not to be able to give you a more satis¬ 
factory answer, but we are doing everything that we promised to do for the 
industry. The real question is : Are we prepared to say that the industry 
is to be conducted on an economic basis. I will say nothing about the 
advisability of protection, but it is obvious that it cannot be done until the 
country is in favour of it, but it is not to-day. I am sure it is not. 

Mr. Robbins : The organising of the industry on a strictly economic basis 
would involve untold hardship not only upon a large number of farmers but 
upon a very much larger number of workers. During the transition' period 
the distress would probably be appalling. 

The Prime Minister : I have tried to understand this question as well as 
I can, and I am inclined to think that it is an exaggeration to say that the 
position is getting worse than in pre-war days. It may be bad at present, 
but in the long run I think it will not be so. 

Mr. Walker : I wish I could make myself believe you are correct. 

Mr, Duncan : It depends upon how long the “ long run ” lasts. 

Mr. Walker : The employers are quite capable of placing their own ewe 
before you, but I came acroes a case the other day—I give you this as an illus¬ 
tration—where a man, his wife and family, when the wages at the end of 
the week—^working a full week—were distributed amongst tlie family, it 
allowed 21d. per meal per head of that family per day. How can people live 
or even exist on such a miserable pittance as that? 

The Prime Minister : I agree. 

Mr. Walker ; It is in that crisis and that position that we want to know 
if the Government have any suggestions to make whereby that position can 
be alleviated in some way. If you say “ No,” I suppose, as head of the 
Government, we have to take your answer. 

The Prime Minister: The Government have considered the matter most 
carefully, and we do not see how we can give a subsidy to your industry; 
that is what it means. 

Mr. Walker : It must be clearly understood that I am not advocating 
anything. I have only put forward on behalf of the workers a certain 
suggestion. 

The Prime Minister : I have to consider how the suggestion can be adopted. 

Mr, Walker : Quite, and if you had submitted proposals to us we should 
have considered those proposals and perhaps assisted you in every possible 
way. 
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The Prime Minister : I can only repeat, I think yon mnet be taking the 
worst yiew of the situation. I have had deputations from other industries 
pressing the same thing. There is really no end to it. They treat the 
industry in each case ae if it could not be self-supporting, and you know the 
hnanoiaJ position of the country, how unable it is to meet all these demands. 

Mr. Walker : I take it you will agree, Mr. Prime Minister, in the im¬ 
portance of the industry to the common weal? 

The Prime Minister : Yes. 

Mr. Walker: I think that it is in the interests of the nation that food 
production should be maintained. We were told by yourself and others that 
we should never go back, as far as agriculture was concerned, to pre-war 
conditions, in the interests of the country itself. 

The Prime Minister : I do not remember saying that. 

Mr. Walker : It is convenient to forget sometimes, but at any rate you 
were associated with individuals at the time who did say that. 

The Prime Minister: I admit that, but it must be admitted from the 
point of view of those who said that, that they tried to do it and found it 
impossible. There really is only one remedy, and that is protection. 

Mr. W. Holmes : You stated, Mr. Prime Minister, that the conditions in 
the industry were good when we had the Wages Board; but is it not tbe 
fact that a Wages Board could at least prevent the chaos that exists in the 
industry at the present time? For instance, I find that in my experience in 
the county of Lincolnshire we have four or five diflerent sets of wages all 
within a five miles radius, and in some cases there is a difference of 6b. or 
7 b. a week. If there were some means of State regulation it would probably 
help the employer—at least, what one might term the good employer, the 
person who always wants to pay a decent wage if he possibly can. 

The Prime Minister : I am afraid that to press that you would have to 
come 08 a deputation by yourselves. 

Mr. Charles Duncan : It is only fair to point out that the Com Production 
Act fixed the limit at 25s. That is what we are pretty well down to now 
again; in s^jme cases it is getting less. 

The Prime Minister : The average is still above that. It is very low, 
taking into account th“. cost of living. 

Mr. ^German : What Mr. Holmes said might be so quite easily, because 
you might have a circle of parishes where one or two might be good mixed 
farms, while the next might be very poor arable. It is quite easy to get 
that state of affairs under the conditions I mention. 

Mr. Walker : It is a very deplorable condition of affairs. 

Mr. German : I agree. 

The Prime Minister : I cannot take any part in a dispute that is going 
on, but I am sure the farmers do not wish the wages to be brought below a 
subsistence level. 

Mr. Walker: It is being done. 

The Prime Minister ; It is not being done willingly by the employers, I 
am sure of that. 

Mr. Walker ; Anyhow we have to try and exist on it. 

The Prime Minister : In every business you have to take the good with 
the bad. Farmers had a good time during the war. That, no doubt, is 
taken into account now. I do hope that you are exaggerating what the 
future condition of the industry will be. Agriculture is not only bad in this 
country, but everywhere. Surely there is a hope that this will be the last 
year when farmers actually lose money. 
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Mu Robbins i The positioii is aggravated by the fact that not only have 
wages fallen to a figure which we deplore, but the ooet of living has not gone 
down in proportion to the lowered prices that we have been receiving for our 
produce. That aggravates still more the position of the worker. 

The Prime Minister: I quite see that, and of course I see in your state¬ 
ment, which I have carefully looked through, that you mention the question 
of the Safeguarding of Industries Act. That does not affect the farmers’ 
position. There is really nothing in that. If it were protecting other indus¬ 
tries you would be right, but it is not. 

Aft. Robbins : Foodstuffs are being imported into this country below the 
cost of production in the country of origin. 

The Prime Minister : I know; but you have to take what the real feeling 
of the country is. Supposing we bad suggested including agriculture in the 
Act, the country would not have agreed; at least, that is my view. 

Mr, German : You say you hope that next year will be a better year. I 
was one who lived and worked as an agricultural auctioneer all through the 
’SOs and the ’90s, and I was absolutely in touch then. I am farming in 
several parts of England to-day arable and mixed land, and with this spring, 
from what I can foresee, I look upon this present year as going to be worse 
than the last. 

The Prime Minister : It is no good my putting my hope against your 
opinion, but I had hoped the reverse. 

Mr, German : I hope so also, but the mistake which the agriculturists 
made in the ’60s and ’90 b was that they were always hoping. I do not see 
how the farmer can go on to-day. I would not like to encourage him. 

The Prime Minister: Is it not a fact that, in spite cff the bad position, 
when farms become vacant they are easily let, even to-day? 

Mr, German ; I absolutely admit that is the case with regard to grass 
farms and mixed farms; but take the Press and look at the big arable farms 
—^you will find a lot of those to let. Only the other day I was told by the 
farmer on an estate I am managing that he could not stop at the present 
rent, although that was only 14 b. an acre. I dare not face the risk of losing 
the tenant and re-lotting these GOO-acre arable farms, so reduced the rent. 

The Prime Minister: The reason 1 said that was because I have been 
given figures of farms that have been to let over the whole country, and 
they have been taken very readily, which shows that farmers are not so 
hopeless as you seem to be about the future. 

Mr, German: The same thing existed in the “eighties.” When you 
have men who have only one trade they stick to that trade. They did in the 
“ eighties,” and I think they are taking the same line now. 

The Prime Minister: There is a danger of that, I quite agree. 

Mr. Walker : I take it that so far as the Wages Board suggestion is 
ooncemed, the Government cannot entertain the proposal in any shape or 
form? 

The Prime Minister : I am afraid not. I do not think it" is really any 
use in conditions such as exist to-day. I am very sorry I have to give you 
such a negative answer, but it is not, if 1 may say so, a case of breaking any 
pledges, l^cause I thought about all this at the election, and I did not feel 
that I could give any. If you had any practical proposals on a smaller scale 
to put, I would be very glad to consider them. 

Mr, German : I want to refer to the Committee which Sir Theodore 
Chambers presided over, and of which Bir Francis Floud was a member, and 
congratulate hrm on the report they drew up; but I would also like to submit 
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to yoor oonsideration that the rate of interest should haye been put at a 
lower figure. Men can borrow to-day at less than the interest reoommended. 
I do think the Cabinet and the Ministry of Agriculture, in bringing forward 
their bill, should seriously review the question of interest. I believe we are 
all agreed that the Beport is a first-class Report. 

The Prime Minister: That will be done, of course. 

Sir Robert Sanders : Certainly. 

Mr. Robbins : You are quite right, Mr. Prime Minister, in stating that 
only two things go to the root of the question. These other things are 
palliatives. They will be a welcome relief to a,limited number of people, but 
you are perfectly right in your diagnosis of the situation. Only two things go 
to the heart of the problem. 

The Prime Minister : I agree. Do you not agree that at the moment 
both are impossible*? 

Mr. Robbins : I cannot say; I am not in your position, Mr. Prime 
Minister. 

Mr. Dallas : I hope the Government have not closed the door with refer¬ 
ence to the Wages Board. Just as you are considering and exploring the 
whole situation with regard to, say. Sir Theodore Chambers’s Beport and the 
Beport that is coming from the Committee of Enquiry, so we hope that the 
Wages Board will also be included in the general review. The question is 
surely not closed, while others remain open. I do not want you to pledge 
yourself in any way. 

The Prime Minister : I think it is only fair to say that, so far as I under¬ 
stand it now, we cannot be of any help. 

The deputation, having thanked the Prime Minister for having received 
them, withdrew. 
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LINCOLN RED SHORTHORN CATTLE. 

John Evens. 

The original cattle of Lincolnshire in their unimproved state 
were distinguished by their great size, but slow powers of 
fattening. About a hundred years ago their improvement was 
commenced by the introduction of the new type of Shorthorn 
which then arose in Durham and Northumberland. Three 
bulls were sent into Lincolnshire from Charles Colling*s great 
sale in 1810. One of the most potent factors, however, in 
bringing Lincolnshire Shorthorns to their present type was the 
herd formed by Mr. Thomas Tumell, at Eeasby, near Wragby, 
towards the close of the 18th century. Arthur Young, in his 
report to the Board of Agriculture upon Lincolnshire in 1799, 
says, “ that Mr. Turnell has a breed of cattle which are not 
surpassed by any in the county for points highly valuable, or 
their disposition at any age to fatten rapidly. The breed 
originally came from the neighbourhood of Darlington.** He 
then goes on to say that these cattle were of medium size, 
which he preferred to larger ones. 

It is unfortunate that more minute records do not exist of the 
methods of breeding pursued by Mr. Turnell, but most of the 
best herds in the county at the present time acknowledge the 
influence of the “ Turnell Beds.*’ Mr. Turnell impressed his 
cattle with the deep cherry red colour now so much the fashion, 
and while slightly reducing their size from the original tyi^e, 
gave them greater powers of rapid fattening, and of developing 
the primest joints of meat. 

A Dual-Purpose Breed. —The Lincoln Bed Shorthorn is 
distinguished by length of frame, good constitution and great 
hardiness, capacity for milk, and great weight of carcass. The 
steers at years old may be expected to yield 7-8 cwt. of the 
best meat, and the young cows when finished milking will 
attain a similar weight. The females in certain herds produce 
after their first calf up to 4 gallons of milk per day, and as 
matured cows up to 6 gallons. 

The tenant farmer to-day must exercise every possible 
economy. He cannot be too careful in the selection of 
cattle with which to stock his farm. He must turn to a class 
of cattle which he believes to be a real ‘‘ rent payer." It used 
to be said " Booth for the Butcher and Bates for the pail,*' but 
it is claimed that the Lincoln Beds will do for both purposes. 

B 
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The following are given as three illustrations: A heifer, 
“ Whitefoot 7th,” won in a good mixed xdass at the Lincoln 
Christmas Fat Stock Show. Her sire's dam averaged over 1,000 
gallons of milk after her five calves, and her mother’s dam won 
first twice in open Eoyal Milking Trials. 

Missy, after winning in a dairy class, won a second at a 
Christmas Fat Stock Show. Her sire weighed 23 cwt., and was 
from a cow that averaged over 900 gallons per year. Her dam 
averaged 1,210 gallons per calf after six calves. 

Ruby i2th, a 1,000-gallon cow, won seven money prizes at 
London Dairy Shows, one of her daughters won three firsts at 
dairy shows, and another daughter was second in a good class 
at a fat stock show. 

An animal to be successful must have constitution. Lincoln 
Beds are brought up on thrifty lines, mainly wintered in fold 
yards with little shelter, fed largely on barley straw and turnips, 
exposed to the wet, and the coldest of our east winds. 

About the middle of April they are turned out to get their 
own living, facing the biting oast winds from the North Sea, 
and if there is any delicacy in cow or calf it is soon found out. 
Such is the test that has been going on for over 100 years, and 
surely the result must be the survival of the fittest. 

Herd Book. —Before the establishment of the Herd Book in 
1895, several breeders had sent a few bulls abroad on their 
own private written pedigrees, but the time had quite rightly 
arrived when the foreign buyer required some recognised proof 
of breeding. 

Eecords of the leading herds, though not entered in a Herd 
Book, bad been kept in some cases for nearly 100 years, and the 
breed has generally conformed to one type and colour, as shown 
at the yearly sale of bulls at Tjincoln April Fair.' Freedom from 
the restraint of a paper pedigree increases the usefulness of a 
breed during its period of development, because it enables 
breeding animals to be selected for merit alone, and not because 
they spring from any particular line of blood. 

In May, 1895, was issued the first Herd Book, containing 
about 100 members. To-day there are 500 members from all 
parts of England, and the census of pedigree stock recently 
published by the Ministry of Agriculture shows that this is 
the second largest breed of pedigree cattle in England, 
Shorthorns of course being first. 

the first Herd Book, herds were entered collectively. Bulls 
were always individually entered and numbered, and when the 
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Association was firmly established it was made compulsory to 
^cnter all females individually.' 

Being all red the cattle are wonderfully alike, especially as 
'calves and yearlings, so they are all earmarked within a month 
of birth, oh a plan adopted by the Association. 

Sale of Bulls.—‘The annual show and sale in Lincoln during 
the Lincoln April Fair is probably unique in the history of 
cattle breeding. About 400 young red bulls, chiefly 12 to 
16 months old, are sold in four hours, half of them going into 
distant counties of England. At the 27 annual sales 6,606 bulls 
sold have realised.£247,872, an average of about £37 10s. each. 
Luring the last three years this one annual bull sale has 
realised over £60,000, or an average of over £20,000 a year, 
which has gone chiefly into the hands Of the Lincolnshire 
farmers. This shows what an asset the breed is to the county. 

Dnrin^jf the last throe years classes for Lincoln Reds have 
l)oen included at the Smithfield Show. Unfortunately they have 
lieen . badly supported, the explanation being that up to the last 
year or two practically all our herds have been owned by tenant 
farmers, for whom the expense and trouble of showing is too 
great. 

Beef Production.—Most of the breeders practise rearing 
and fattening. The general custom is for the cows to calve in 
the spring and rear one or two calves out at grass, these being 
weaned in the autumn. The dams are then wintered cheaply on 
biu’lev straw and turnips, the Ixist of them being sold to go into 
town dairies at about the third calf. The young steers are 
kept nicely going on to make beef at about 21 years old. 

Dairying.—^In order that buyers may know which are chiefly 
))eef herds and which dairy herds, the Herd Book shows this year 
for the first time by an asterisk the names of those owners who 
are breeders of dairy cattle and members of milk recording 
societies. There are 58 of these. 

Dairying is not much practised in Lincolnshire, owing to the 
dry climate, and the fact that it is a thinly populated county 
far from the large centres of consumption. 

The Lincoln Red is nevertheless a breed thar can hold ils 
own in any company as a milk and butter producer, and still 
feed into a good carcass of beef when finished at the pail, 
breeding steers in the meantime that are good graziers and 
feeders. 

Milk records for a herd of Lincoln Reds have been published 
for over thirty years—one of the longest series in the country. 

B 2 
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The breed has a long list of successes in milk and butter 
tests all over the country. The British Dairy Farmers’ Asso¬ 
ciation’s Journal, 1921, says, with regard to the London Dairy 
Show, “The Lincoln Bed Heifer class was an exceptionally 
strong one; it is notable that the average milk yield of these 
heifers was slightly over 4 galls, per day, the highest yield 
for heifers in the Hall.” Again the same Journal for 1922 
says, “This class averaged more milk than any other class 
(heifer) in the Show; the quality was excellent.” At the same 
Show the average of mature cows was as follows*:— 


Average Milk Yield, 
lb. 

Fat, 

per cent. 

Total Points. 

Lincoln Beds. 

601)3 

3-61 

123*10 

Friesian 

61-86 

3*35 

120*23 

Non-pedigree Shorthorn 

50*71 

4-05 

108*13 

Pedigree Shorthorn 

60*21 

3*98 

107*63 


Perhaps the best win of the breed was last October, when 
Lord Bledisloe’s Challenge Bowl (200 guineas) was awarded 
to the Lincoln Bed Shorthorn Association for the best six all¬ 
round dairy cows exhibited at the London Dairy Show, 1922. 
This Cup is awarded to the six cows of any breed gaining the 
most points in milking trials and on inspection combined. 

Export Trade. —Few animals have gone to South America, 
where the Shorthorn and the Hereford seem to hold the field. 
The largest numbers have been sent to South Africa, Chile and 
Brazil, where the whole-coloured dark red animals seem to be 
eminently suited to the hot climate as being less likely to 
attract ticks and flies. At the foot of the Matoppos, in 
Rhodesia, on the farm of the late Cecil Bhodes, the writer saw 
a wonderful object lesson a few years ago. About 60 or 60 
sucking calves sired by Lincoln Bed bulls were the produce 
of ordinary scrub cattle. These calves were bigger and heavier 
than their mothers; others had gone on well to the second and 
third cross. A Lincoln Bed bull put to Africander cows, breeds 
a bull for which there is a good local demand. 
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THE ENGLISH SUGAR BEET CROP. 

CONTEACT CONDITIONS FOE GEOWEES IN 1923 
AND NOTES ON CULTIVATION. 

E. N. Dowling, N.D.A., P.A.S.I., 

Ayric'ulturul Oryaniser for Nottingham. 

Fifteen thousand acres of land will be under the sugar beet 
crop this year in the Midland^and Eastern Counties, 9,000 acres 
being grown for the Cantley Factory, in Norfolk, and 6,000 
acres for the Kelham Factory, near Newark. Some two 
thousand farmers have signed contracts for areas averaging 
7^ acres. Thus it will be seen that the crop is slowly but 
surely making a place for itself in the rotation and is now 
looked upon as a practical business proposition. 

The experience of growers during the last two seasons has 
been interesting, for it has confirmed in a very definite manner 
the results obtained in a good deal of the early experimental 
work in this country, and also certain facts relating to sugar 
content and crops as affected by seed per acre, cultivation, 
soil and climatic conditions. 

Quantity of Seed per Acre. —^In vietv of all the published 
advice and the definite instructions sent out by the factory 
authorities as to the quantity of seed required per acre, one 
would imagine there was no need for further comment in this 
direction. This, however, is far from being the case, and it is 
most important that growers should realise the necessitv for 
using enough seed, as the sowing of too small a quantity has 
undoubtedly been responsible for numerous thin crops. 

One finds over and over again that where a thin seeding has 
been used, only a 60 per cent, or 70 per cent, “plant” (or 
number of plants per acre), as compared with what should be 
the case, has resulted. This then is one direct channel where 
a loss of crop is experienced, and can very easily account for 
a diminished return per acre. 

Trials to test the quantity of seed to sow, were carried out 
by the writer in 1912 on numerous farms in the Western and 
Eastern Counties of England. Plots were drilled at the rate of 
12, 15, 18, 20, 25 and 30 lb. per acre. In 1912 the season 
was very wet, and in consequence 20 lb. of seed proved to be 
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more than was necessary in the Western Counties, and crops 
that were singled late were difficult and costly to work. It was 
found, after allowing for possible difficult seasons wd the 
probability that when grown commercially the distance between 
the rows would tend to get less, and also allowing for depreda¬ 
tions by insects and other pests, that 16 lb. of seed per acre 
was a suitable quantity to sow on average soils and under 
average conditions. ' 

It is interesting to note that under Clause 6 in the form of 
contract issued by the factory, it is laid down that 16 lb. of 
seed per acre shall be obtained from the Company at 6d. 
per lb. and that all seed supplied shall be used on the stated 
area. There are cases, e.g., on Strong land, where more seed 
should be used, and it is often in these very instances that it is 
difficult to get growers to appreciate the importance of this 
point. It is quite a common practice on the Continent to use 
25 to 30 lb. of seed per acre, and yet one finds some farmers 
here who would try to use as low as 6 to 6 lb. A thin “ plant ” 
not only means a smaller crop in tons per acre, but it tends to 
reduce the sugar content of the beets and, of course, “ gaps ” 
mean “ rubbish,” so the grower loses on all counts. 

Distance between Drill Bows. —^Farmers are gradually learn¬ 
ing that sugar beet, although allied to the mangold family, 
must not be treated exactly on the same lines, e.g., the prac¬ 
tice of drilling on the ridge with farmyard manure applied 
direct, is giving way to the more suitable method of applying 
dung in the autumn and ploughing in early, or even applying 
to the preceding crop, and drilling on the flat with a smaller 
distaned between the rows. 

Practical experience on a large scale has confirmed experi¬ 
mental evidence that wide drilling is responsible for a further 
reduction of possible crop, and it is very important that the 
drills should be as close as possible consistent with the soil and 
other conditions. 

The roots of sugar beet are not generally large; the average 
will only weigh about lJ-2 lb. when topped; it will therefore 
be seen that closer rows will mean many thousands of extra 
plants per acre and a proportional increase of crop in weight 
and sugar. To be able to drill at 16 in. to 18 in. between 
the rows, it is necessary to have a horse hoe suitable for the 
work, and this fact has probably deterred some growers from 
altering the old practice of 24 in. and 80 in. work done for 
mangolds. 
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Many experiments have demonstrated that early and con¬ 
tinuous hoeing when properly carried out is directly responsible 
for an increase in crop. 

BoUlng. —The very great value of using the roller to en¬ 
courage early and even germination must not bo lost sight of. 
By judicious rolling it is possible to overcome to a great extent 
the effects of a dry spell. 

Hoeing. —Horse hoeing must be early, thorough, and con¬ 
tinuous until it is no longer possible owing to the leaves closing 
up the rows. It is advisable to have an implement that will 
allow early hoeing, and keep the soil well up to the plants, 
yet without smothering the young seedlings. There are excel¬ 
lent light draught horse hoes of Continental, Canadian and 
American manufacture fitted with disc coulters for the first early 
hoeing and replaceable by duck foot and angle tines as required. 
These can be obtained through the factory authorities at a 
reasonable cost. 

These horse hoes are capable of doing four rows at a time 
and are fitted with a driver’s seat and a clever device for 
moving all the tines as required with ease, so that any irregu¬ 
larity of the rows can be allowed for. They are on the same 
principle as those used in most of the large sugar beet areas 
all over Europe, and are a type that might prove very useful 
for other purposes in this country. It is anticipated that 
similar hoes will be turned out by English makers before very 
long, even if there are not some on the market already. 

Value of Early Singling. —Perhaps one of the most important 
points in connection with growing a successful sugar beet crop 
is that of early singling. It was one of the most difficult 
problems that confronted the writer in the early experimental 
days and remains so to this day. Large numbers of farmers 
have yet to learn the supreme importance of singling when the 
plants are really small. 

Horse hoes should be started directly the plants can be seen 
in the row, and bunching or chopping out and singling as soon 
as the plants have formed four leaves, when they are but 
1 to IJ- in. in height. Even then it is difficult in a good growing 
season to get the crop done before the plants have grown to 
such a height that it is difficult to do the work properly. It 
has been conclusively proved in carefully conducted experi¬ 
ments that late bunching and singling may reduct^ the crop bv 
several tons per acre. Further, the work is more difficult and 
costly when done late. 
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Sugar Oontent. —The average amount of sugar in the beet 
crops of 1922 was 16J per cent. Large numbers of beet crops, 
however, recorded 17 and 18 per cent., and as high as 19 and 
20 per cent, was reached in a few cases. 

For many years it was thought that the climatic conditions 
prevailing in this country would prevent the growing of sugar 
beet from becoming a commercial proposition. The averages 
obtained at the sugar factories have entirely dispelled any 
misgivings on the score of climate. 

It has always been assumed that plenty of sunshine is essen¬ 
tial to ensure a high sugar content in the root, but at the 
Kelham factory in 1921 the average sugar content for 26,000 tons 
of beet was 16.9 per cent., whereas in 1922 for the same 
quantity the average was 16.74 per cent. 

Now it was generally thought that the hot summer of 1921 
was ideal from the sugar content point of view, and as a 
matter of fact very high percentages were recorded when the 
beets started coming into the factory. It will be remembered, 
however, that rains set in during the early autumn, which 
started second growth in the crops and caused a most extra¬ 
ordinary drop in the crystallisable sugar. Beets from one farm 
were registering 18 per cent, but the same crops dropped to 
16 per cent, before delivery was completed. 

The season of 1922 was, as everyone knows, a very overcast 
and sunless one, and the crops grew longer. Conditions pre¬ 
vailed that were generally considered very unfavourable for 
sugar production, and yet the average sugar content came out 
to more than in 1921, thus confirming the early experiments 
showing-that so far as climatic conditions are concerned sugar 
beet is a suitable crop to grow in the district covered by the 
factories. 

Localities and Attitude of Farmers.— Large areas of sugar 
beet have been grown in the potato districts of Cambridgeshire 
and Lincolnshire, where farmers are used to intensive forms 
of cultivation and also to growing crops under contract. 
Farmers in these areas have been quick to recognise the 
that sugar beet is not only a paying crop, but that every acre 
of beet will probably mean an acre less under potatoes or other 
similar crop, thus directly assisting in regulating the supply 
and consequent market price for such crops. This effect is 
hardly noticeable at present, but if further factories are erected 
it may make a big difference. 

A curious fact is that farmers who lived in close proximity to 
the factory were not nearly so keen to grow as those at a 
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greater distance. Possibly the type of farming had something 
to do with it, but apparently the desire to take up contracts 
has been much keener this year, and, rather unfortunately, it 
has not been possible to accept the whole acreage oflEered, as 
those who grew before had a prior right to a similar acreage, 
and the factories can only deal with a given quantity of roots. 
As other factories are erected, the crop will probably become 
more and more a definite part of the rotation and the bulk 
will be grown nearer home. Already, however, there is a very 
decided change of attitude and farmers are realising that 
although there may not be a fortune in the sugar beet, it is a 
crop that has many advantages, e.g,, the market is certain and 
it is a ready money crop. It demands good cultivation, but 
leaves a residual value which is making a mark where the crop 
is grown. 

The Principle of Oo-operation. —Factories run on co-operative 
lines with farmers as shareholders are not uncommon on the 
Continent, and it is by no means improbable that the 
co-operative system may be introduced in this country. 
It is of more than passing interest to know that the principle 
is creeping in and is taking a very definite form this season. 

When the Kelham factory was started in 1921 a flat rate per 
ton of washed and topped sugar beet at the factory was offered, 
i.c., a price per ton net after the beets had been washed at the 
factory. 

In 1922 there was offered a price per ton plus one shilling 
for each half per cent, of sugar over 16J per cent. This was 
done partly to encourage men on light soils where smaller 
crops, but with a high sugar content, might be expected, and 
also to promote methods of good cultivation that would tend to 
increase the sugar in the roots. 

For the season of 1923 the offer to farmers definitely makes 
the grower a participator with the factory in the ordinary 
trade risks. Under the contracts submitted for this season, the 
price to be paid for beet will be based on the net average price 
received by the factory for the sugar produced* while the 
variation for sugar content has been increased from 28. to 
2r. 6d. for each one per cent, of sugar content over 15J per cent. 

Contract Conditions. —The contract conditions for the 1928 
crop are as follows:— 

1. Price .—The price to growers for properly topped and 
washed beets (tare deducted) delivered into the factory sidings 
or flumes will be 40s. per net ton, subject to the following:— 
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f aj Sugar Price. —One shillinf; or a fraction thereof per net ton added for 
each one shiiling or a fraction thereof of “ the average sale price of 
' sugar ” (as hereinafter defined) per cwt, over 40s., and one shilling 
or a fraction thereof per net ton deducted for each one shilling or a 
fraction theieof of such price less than 40s. 

(bj Sugar Content. —Two shillings and sixpence or a fraction thereof per 
net ton added for each one per cent, or a fraction thereof of sugar 
content over 15 J per cent., and two shillings and sixpence or a fraction 
thereof per not ton deducted for each one per cent, or a fraction 
thereof of such sugar content less than 15^ per cent. 

2. Freight. —Tlio Company will pay all rail or barge freight 
on behalf of the grower, and deduct the same from the grower’s 
account. If not so deducted, such freight will be due and 
payable to the Company on demand. 

3. By-Producte. —The grower shall have the option of pur¬ 
chasing from the Company dried beet pulp to an amount equal 
in weight to 5 per cent, of the total net weight of beets delivered 
by him, at the price of .£5 8s. per ton ex factory, provided that 
such option is exercised in writing to the Company before the 
1st August, 1928, and that the grower thereby undertakes to 
use upon his oicn farm the dried beet pulp so purchased. If 
the grower has not exercised such option before the said date 
he shall not be entitled to purchase dried beet pulp manufac¬ 
tured by the Company except in the open market. 

4. Advances. —The Company is prepared to make to growers 
who may desire to avail themselves of the opportunity and 
who make w'ritten application therefor, advances upon, their 
crops before delivery not exceeding £5 per acre in all. No 
advance shall be made to a grower unless in the opiruon of the 
Company the condition of his crop warrants it, and not more 
than £2 10s. shall be advanced before the crop is singled to the 
satisfaction of the Company, while the remaining amount shall 
not be advanced before Ist August, 1928. The amounts of such 
advances with interest at the rate of 6 per cent, per annum 
shall be deducted by the Company from the grower’s account 
before making any payments in respect of beets delivered, and 
if not so deducted, shall be payable to the Company on demand. 

Attention should be drawn to Clause I (a) which gives the 
improvement in price when sugar is more than 408. per cwt., 
but also to the rate of deduction in the event of sugar being 
less than 40s. per cwt. As prices stand to-day, there is a good 
prospect of a considerable improvement on this basis price, but 
it should be clearly understood that in the event of any unfore¬ 
seen circumstance causing a decided drop in the price of sugar, 
then proportionately there will be a fall in the price paid the^ 
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farmer for this crop. A very ingenious table for calculating the 
price due to a grower is given on the back of the contract issued 
to each farmer. 

The following figures are quoted as an example. Let us 
assume the price of sugar to be 49s. per cwt., and the average 
sugar content of beet 16J per cent. A glance at the table shows 
that under these conditions a grower would receive 51s. fid. 
per net ton of beet delivered to the factory. Should the price 
of sugar vary up or down, the farmer will proportionately lose 
or gain according to the defined scale. 

In conclusion, the writer would like to record his appreciation 
of the help given him by Capt. J. N. Mowbray, Agricultural 
Officer for the Kelham Beet Sugar Factory, who kindly dis¬ 
cussed the various points under consideration and made helpful 
suggestions. 

FATTENING PIGS OUT OF DOORS. 

Pbofbssoe R. 6. Whitb, M.Sc., and E. J. Roberts, B.A., B.Sc., 
Department of Agriculture, University College of North Wales, 

Bangor. 

So much has been written recently about open-air pig 
keeping that there seems to be a little danger of losing sight 
of some of the essential points in feeding practice. 

Pigs are generally fattened for slaughter before thej^ have 
attained full growth, and the food which they receive is utilised 
in the following directions:— 

(1) Maintaining the vital ^functions of the body—digestion, blood 
circulation, etc. 

(2) Providing material to repair the wear and tear of the animal’s 
mechanism. 

(3) Producing heat to maintain the animars body at normal 
temperature. 

(4) Providing the energy used up by the animal as it moves about. 

(5) Providing varipus substances for “ growth”—bone, muscle, etc. 

(6) Providing the raw material from which the pig makes and stores 
the fat in its carcass. 

Of all these directions in which the food is utilised, only 
6 and fi are productive, that is, they are the only parts of 
the food consumed which produce something of money value. 
The rest, from the farmer’s point of view, represent waste, and 
thou^ tiiey cannot be done away with, it is to his interest that 
they should be reduced as low as possible. 
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Ab regards (8)‘ and (4), it ie clear that the amount of food 
required to maintain the heat of the animal’s body and to 
provide it with the energy necessary for moving about is 
•directly affected by the conditions under which the animals are 
kept. If they are exposed to cold, and particularly cold, wet 
conditions, the natural heat of the body can only be maintained 
by an increased diversion of food for this purpose. This applies 
to all animals, but particularly to the pig, which has very little 
protective body covering as compared with sheep or even cattle. 
Similarly, an animal more or less at rest uses up much less 
food than one which is continually moving about. 

It is not so obvious that 1 and 2 are under the farmer’s 
•control, but to a certain extent they are. Generally speaking, 
the older an animal is, the more food is used for these 
“ maintenance ” purposes, and the waste (from the point of 
view of the fanner’s pocket) involved by using food in these 
directions is reduced to a certain extent by fattening the animal 
at an early age, and avoiding what may be called a “ store ” 
period. From the point of view of food economy, it is there¬ 
fore clear that the sound policy in fattening pigs is (o) to keep 
them going from the start, as increase in weight ie secured with 
a smaller consumption of food in young animals than in old, 
(h) to keep them indoors, or at any rate not exposed to inclement 
conditions, and (c) to keep them at rest as much as possible. 

Other considerations have, however, to be taken into account. 
First of all, a certain amount of exercise is necessary to the 
health of any animal. Then experiments which have been 
conducted show that some foods commonly fed to pigs are 
deficient in certain accessory food constituents, termed 
“ vitamines.” These constituents are abundant in green food, 
and pigs fed out of doors are not likely to suffer for lack of them, 
but it is possible that pigs fed always indoors might so suffer. 

In view of the many different points to be taken into account, 
it seems desirable to ascertain as definitely as possible the 
importance of each. Naturally the various factors concerned 
have different degrees of importance in different classes of 
animals, e.g., breeding sows, fattening pigs or young stores. 
The following notes describe an experiment with young fattening 
pigs. 

Object and Plan of the Experiment. —As a preliminary to 
the investigation it was decided in the first place to test at the 
College Farm whether the greater exercise and the green food 
secured by outdoor pigs are of sufficient value to compensate for 
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the waste of food involved by the increased exposure and move¬ 
ment. Further, the experiment afforded a chance of ascertaining 
whether young pigs fed on an ordinary mixed ration of meals 
are likely to suffer from lack of vitamines. Two litters of pigs, 
22 in all, were divided when weaned at eight weeks old into two 
equal lots, half of each litter being put into each lot. The pigs 
were all sired by the same Large Black boar, and the two dams 
were closely related pedigree Large Whites. The sows had 
been sty-fed but ran out for a short time daily in a small grass 
paddocL Up to the time of weaning, none of the young pigs 
had been allowed out of the sty. 

After weaning and the division into two lots of eleven 
each. Lot I was placed in a part of the stackyard, about 40 yards 
square, fenced off for the purpose. A considerable area of this 
was covered with grass, and in addition there was in parte the 
usual miscellaneous herbage found in stackyards, including weeds 
of all kinds. “ volunteer ” com, and in one part a fair number 
of young potato plants growing among the debris of potato 
clamps which had been situated there in the previous winter. 
For shelter, a corrugated semi-circular steel shelter, open at one 
end, was provided, but except in wet weather this was rarely 
used, the pigs generally settling for the night under thp lee of 
a small hay stack situated in the enclosure. This provided 
another source of food for the pigs, if they had cared to use it, 
though they were never observed to pull out any of the hay. 

Lot II was kept entirely in a small sty of the*common lean-to 
type with a small open court attached. This had a brick floor, 
and great care was taken to prevent the pigs securing gi-een 
food, or any material whatever beyond the rations given below. 

Both lots received exactly the same meal rations, and the only 
difference between the two lots was that the pigs in Lot I were 
kept in the open, and had plenty of exercise and a considerable 
variety of green food in addition to the allowance of meals. 
The area at their disposal w'as, of course, not large, but at no 
time was the enclosure eaten down so bare that they had any 
difficulty in securing green food. The food given was roughly 
adjusted in quantity to what tlie pigs would clean up readily, 
It was carefully weighed, and there was no obvious difference 
between the appetites of the two lots. 

nations.—^At the commencement of the experiment the pigs, 
which averaged 45.7 lb. live weight, were receiving 2.2 lb. of 
meal per day. On 2nd October, when they averaged 198 lb. 
live weight, they were receiving 6.7 lb. per day. For the first 
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two months the oomposititm of the mixture of meal was as 
follows :-r- 

. Thirds (coarse middlings) .. ... 15 parts. 

Decorticated Barthnut Cake ... .. 3 „ 

Fish meal... . 2 

The hsh meal was reduced after the second month of the 
experiment to 1 part in 19 for the third month, after which 
it was discontinued altogether. The proportion of earthnut cake 
to thirds was 1 to 6 right through the experiment. 

Raw potatoes at the rate of 2 lb. per head per day were intro¬ 
duced into the ration at the end of August, and continued for 
ten days. The amount of meal was reduced while potatoes were 
being fed, the basis taken being the assumption that 4 lb. of 
potatoes would be about equivalent to 1 lb. of meal. 

Tbo pigs were fed tliree times daily, the food being mixed with 
water and given in the form of a slop. The earthnut cake was soaked in 
water for a day or so in advance. It absorbed water readily and after a 
few hours could easily be stirred into a paste and mixed with the other 
foods. The thirds and fish meal were also mixed with water a short time 
before feeding, but separately from the eurtlmut cake. 

The composition and prices of the foods used are given bol()w\ The 
flecorticated earthnut cake used was of very high quality, and was in the 
condition of flakes, very suital)le for the purpose. For the first week after 
weaning the pigs were given u little dried milk in addition to the food 
mentioned above, a total of 12 Ih. being fed to each lot. 




Decorticated 



Th irds. 

Enrllimt Cah 

i'ii(h Meal, 

•• 

per cent. 

per cent. 

per cent. 

Moisture 

12-8 

9-4 

12-3 

Ash . . 

3-5 

4-4 

27-3 

Albuminoids. 

HP6 

451 

67-4 

Fat . 

3 4 

15*0 

2*0 

Carbohydrates .. . 

58*2 

24-0 

1-0 

Fibre. 

Trn 

21 

Nil 


loo-o 

lUU 0 

lOO-O 

Price per ton tlelivered at Aber 
Station . 

£9 5s. 

Cl4 5s. 

£22 


The pigs were weighed at intervals as shown in the table on 
p. 31, which also gives the average daily increase, and the 
average daily ration per head. 

Summary.—The results may be summarised as follows :— 


Lot I. 

Fertod of ExpeH- 
mml June 12- 
Octobtr 3,1923* 

days. 

Avei'age total 
increase in 
live weight. 

lb. 

A^ora^e daily 
increase pei' 
pig. 

lb. 

Total weight 
of meal con.' 
sumedper pig. 

lb. 

Weight of mml to 
produce 1 lb. live 
weight increase. 

lb. 

Indoor Pigs 

... 112 

153*14 

1*37 

499 

3*2G 

Lot 11. 






Outdoor Pigs... 112 

161*65 

1*36 

499 

8*29 
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Average ration of meal 

Average increase per pig 


at middle of each period. 

per day for same pcrit)d. 

Period. 










Lot I. 

Lot 11. 

Lot I. 

Lot II. 


Outdoor. 

Indoor. 

Outdoor. 

Indoor. 


lb. 

lb. 

lb. 

lb. 

June 12~June 27, 15 days ... 

2() 

2*G 

0*95 

0-93 

June 27-July 9, 12 days 

3*0 

30 

112 

1-36 

July 9-July 24, 15 days 

3*7 

3-7 

MO 

1*33 

July 24-Aug. 8, 15*days 

40 

4*G 

1-98 

1-GO 

Aug. 8-Aug. 22, 14 days 

5*0 

5-0 

1-58 

1-44 

Aug. 22-Sept. 4, 13 days ... 

5*6 

5G 

1‘55 

1-75 

Sept. 4-Sept. 18, 14 days ... 

5*8 

5*8 

0-90 

1-43 

Sept. 18-Sept. 25, 7 days ... 

(5*2 

6-2 

M9 

0-91 

Sept, 25-Oct. 2, 7 days 

6*5 1 

G*5 

1*71 

1 1-36 


Discussion of Results. —^It is obvious that both lots of pigs 
made very satisfactoiy increases, and the amount of food (about 
3J lb.) required to produce 1 lb. of live weight increase is 
well below the average. This is doubtless largely due to the 
fact that the pigs themselves were of a very good type. The 
first cross between the Large Black and the Large White is a 
very useful commercial pig. 

Considered from a financial point of view the results were 
also very satisfactory. Shortly after the end of the experiment 
all the pigs were sold at 9d. per lb. live weight, and the cost of 
the food per lb. of live weight increase was hardly 4d. 

Probable Error of the Results.— In considering the results of 
experimento such as these, it is necessary before attaching importance to 
any difference between the ots to remember that any Jot of animals, 
treated in absolutely the same way, would show a certain amount of 
variation in results. By weighing each animal separately right through 
the experiment it is pnsfiil>le by calculations, which need not be described 
here, to ascertain the amount of this unavoidable variation. In iLus 
experiment the pigs were so weighed, and the “ probable error’* calculated. 
It was found to he in the case of the indoor lot + 2*25 lb. and in the case 
of the outdoor lot-h 207 lb. Roughly translated into ordinary language, 
this means that no importance can he attached to any difference of less 
than 5 lb. between the average live weight increase of the two lots. As 
the actual difference between the average live weight increase of the two 
lots was only about IJ lb., the two lots may be considered as having put 
on identical increases. The low probable error in the experiments here 
discussed was probably due to the fact that the pigs were all of such similar 
breeding, and that progress in every case was steady from birth. 

aeneral Conclusions.— The results clearly show that the 
indoor lot did at least as well as the outdoor lot in spite of the 
fact that the latter had, in addition to the common ration, a 
small but not unimportant quantity of food in the form of grass 
and other herbage. 
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The appearance of the pigs throughout the experiment fully 
confirmed this result. The indoor lot looked particularly well 
right through the experiment. Their skins were clean and 
sleek, and they had every appearance of thriving animals. The 
outdoor pigs did not look nearly so well, their skins were rougher, 
and actually they looked worse than they really were. The 
indoor pigs led as regards weight throughout the experiment. 

The results point clearly to the following conclusions:— 

(1) The indoor lot of pigs did not' suffer from any lack of 
“ vitamines,” and as their ration was probably less varied than 
ordinary farm feeding, there must be much less danger of 
pigs suffering from lack of “ vitamines ” than is often suggested. 
This confirms results recently described by Dr. Crowther in 
Bulletin No. Ill published by the Research Department of the 
Olympia Agricultural Company, Ltd. 

(2) The extra energy used by the outdoor pigs in ranging 
about dissipated all the extra food material obtained in their 
green ration, and counterbalanced any special value which the 
exercise and green food may have had. Possibly part of this 
was used in providing the greater amount of heat required to 
maintain the body temperature, but as the experiment was 
confined to the summer months, the difference between the 
outdoor and the indoor pigs could not be particularly great in 
this respect. Had the experiment been continued through the 
winter it is only reaisonable to suppose that this last factor 
would have played a more important part. 

Labour and Manure. —The questions of labour and manure 
have not been touched upon. In the experiment described, the 
labour in preparing the food and feeding the two lots was exactly 
the same. The indoor lot required additional labour in that the 
sty had to be cleaned out daily. Against this, however, must 
be set the cost of fencing and ringing the outdoor 
pigs. As regards the value of the manure it might be 
claimed that in the case of the outdoor lot the manure was 
applied directly to the land, and no waste would result such as 
is inevitable in storing manure under any conditions. On farms 
in North Wales at any rate no particular value can be set on 
this because the manure is more required by the arable land than 
by the pasture. 

This preliminary experiment only deals with one aspect of 
outdoor pig keeping, but it will have served its purpose if it 
has demonstrated the above conclusions to those who might be 
led to suppose that unlimited exercise and exposure to all kinds 
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df weather are good in themselves, and that something more 
than an ordinary mixed farm ration is necessary to provide the 
vitfanines ** required by young pigs. 

« ♦ « » # 

WHITE CLOVER. 

Pbofessor R. G. Staplbdon, M.4., 

University College of Wales, Aberystwyth, 

White clover {Trifolium reopens) was first cultivated as a seed 
crop in Holland, and it is often spoken of as Dutch clover. It 
is indigenous throughout temperate Europe; and in Britain 
occurs as a wild plant far more abundantly and on a greater 
variety of soils than does red clover. It is an important and 
abundant constituent of the best old grasslands of the country; 
on the famous fatting pastures of Leicestershire, in the Black- 
more Vale and elsewhere it often contributes as much as 26 per 
cent, to 86 per cent, of the herbage. It is also to be found on 
poorer classes of pasture, occurring both near the sea and on 
certain types of hill grazing. It is probably not too much to 
say that under proper manurial treatment there is hardly a soil 
in Britain that cannot be made to carry white clover. 

Description ol the Plant {see Piute).—White clover is 
generally a fairly, sometimes a very long-lived perennial. It 
has a well-developed tap root, but is otherwise shallow-rooted. 
It differs fundamentally from red and Alsike clovers in having 
solid stems which creep on the surface of the ground and which 
root freely so that single plants are able to colonize areas a foot, 
or in extreme cases a yard', in diameter. 

White clover does not, therefore, produce the same abundance 
of top growth as red and Alsike, and, when cut, the hay con¬ 
sists mainly of flower stalks and leaves. The flower heads, 
which are smaller than those of red and Alsike clover, are 
produced on long stems and are white or pinkish, 

A considerable number of forms of White clover are to be 
met with; these do not differ from each other in well-marked 
characteristics. Prom an agricultural point of ^ew it is 
important to make the following classification 

1. Indigenous or Wild White clover. 

2. Ordinary White or Dutch clover of commerce_ 

(a) grown for seed in England. 

^ n „ abroad; 

8. Ladino: ‘‘ Giant or “ Mammoth White clover. 
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' '1. Indigetious or Wild Whito CZoeer.—Wild. White diffeiB in 
Ho foiidamental morphological charaoteristicB iconi white Dutch 
clover. The plant is, however, a much longer-lived and more 
hardy penrennial, with a more densely creeping habit, producing 
numerous long runners and a dense ca^et of small leaves; its 
flower heads are often smaller and its seeds usually smaller than 
those of white Dutch. 

2. Commercial White Dutch Clover .—^White Dutdi clover is 
grown for seed in Central Europe, Bussia, Holland, Britain, 
New Zealand and America. 

Much of the commercial seed does not give rise to a long- 
lived 'plant; indeed, white Dutch frequently only produces 
plants of biennial duration. There is evidence for thinking, 
however, that English grown white Dutch clover sometimes 
gives rise to fairly long-lived plants; this seems especially to 
be the case when the seed has been harvested from leys which 
have been down for more than four years. The probable 
reason is that on such leys a certain amount of Wild White 
clover is likely to have established itself unsown on the sward, 
and to have contributed to the seed harvest. New Zealand 
white clover also is said to give rise frequently to plants of 
considerable permanence strongly resembling the plants of Wild 
White clover in habit. It is not at all unlikely that this is so, 
since in New Zealand the seed is often harvested from leys of 
considerable age. 

3. Ladino: Giant or Mammoth White Clover .—^This clover 
is cultivated under irrigation in Lombardy, and in this country 
is sometimes put on the market as Mammoth White clover. 
Under suitable conditions it grows to almost twice the size of 
white Dutch, but is probably not a valuable plant under our 
climatic conditions. It is not so resistant to cold as ordinary 
white clover, and trials have shown that it frequently does not 
come through the winter well in this country*. 

Description bl the Seed and Impurities (see Plate ).—The 
seed of wild white clover does not differ from that of white 
Dutch in any absolute character. It is, however, usually-smaller, 
and samples often .contain more “ hard seed. The seeds 
of white cflover are similar in shape to those of Alsike, but th^ 
are generally very slightly smaller. The colour is, howevw, 
different, for the seeds of White clover are pale yellcjw to pale 
brown. Good samples should have a fairly bright appearance; 
in badly harvested or old samples the colour becomes a dull 
uniform reddish brown. 
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White clover usually oontaius rather a higher percentage of 
hard seed than do other clovers. Hard seed is seed which does 
not take up water readily and may therefore not gemunate 
until a considerable time after sowing. Samples of wild white 
clover tend to contain considerably more hard seed than com¬ 
mercial white Dutch; this seed is unlikely to germinate in the 
soil during the sowing season, April-August, but after being 
subjected to frost and thaw during the succeeding winter much 
or most of it will germinate in the following spring. It may 
then, however, be too late for the seedlings to be able to 
establish themselves in competition with the other plants which 
will have largely covered the ground. It is therefore evident 
that samples of wild white clover containing 20 per cent, and 
upwards of hard seed are not satisfactory even for including in 
long duration mixtures. 

The impurities met with in wild white clover and commercial 
white Dutch clover are decidedly different except when the wild 
seed is " once grown ” under arable conditions, when the 
impurities are naturally much the same in both cases. The 
chief impurities met with in ordinary commercial white Dutch 
clover are very similar to those found in Alsike, the following 
being the most important:—Soft Granesbill {Geranium molle 
and G. puaUlum) ; Sheep’s Sorrel {Rumex Acetosella), particu¬ 
larly abundant in samples from Central Europe; Madder 
(Sherardia arvensts) ; Yellow Suckling clover (Trifolium minus, 
Belh., T. duhium, Sibth.); and Trefoil (Medicago lupulina). 

Dodder is a fairly frequent impurity in white clover from 
Central Europe, but is seldom or never met with in English or 
New Zealand samples. Wild white clover is likely to contain 
the seeds of plants normally associated with permanent pastures 
such as :—^Yellow Suckling clover, Birdsfoot Trefoil, Crested 
Dogstml, Bent (Agrostis, spp.). Wood-rush (Luzula, spp,), and 
Sedges (Carex, spp,). 

Yellow suckling clover sometimes contributes upwards of 
60 per cent, to samples of wild white clover ; this should always 
be guarded against when purchasing such an expensive seed as 
wild white clover. 

Agricultural Uses. —^Broadly speaking the ordinary commer¬ 
cial white Dutch clover should only be used in rotations, or as 
a component in mixtures for leys of not more than two or 

. * Hard seed detracts even more from tbe value of samples of red clover 

than of #114 white plover, since the former is more generally used in rotations 
sp thatif the peed does hpt germinate in the spring it will be of no value at all! 
Over 10 per cent, of hard s^ is, however, the exception in red clover. 
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three years’ duration, whilst wild white should in all cases be 
the white clover used for xoixtures for leys of longer duration 
and for pmnanent seeding: indeed, it is often best to use 
the wild form even for two or three-year leys. 

White Dutch clover is often sown in fairly large amount with 
perennial rye grass to afford sheep grazing for one or two years; 
about 6 to 8 lb. per acre of the commercial white Dutch seed 
is employed for the purpose. 

It must be remembered that both commercial white Dutch 
and wild white clovers are valuable not only for the actual 
grazing they afford, but also because, with their rapidly spread- 
ing growth they tend from the outset to compete with weeds. 
Further, on account of the abundance of nitrogen-collecting 
nodules on their roots (especially in the case of wild white 
clover), they do much to enhance the fertility of the land. Bed 
and Alsike clovers are valuable for the same reason, but since 
White clover lasts longer and spreads freely throughout the 
sward its influence on fertility is probably greater than that of 
the larger clovers. 

It is therefore important from the point of view of keeping 
out weeds that White clover should be quickly established, and 
from the point of view of fertility that there should be an 
abundancb of White clover in the sward when it is again 
ploughed. In the case of a one- or two-j’ear ley the cheaper 
commercial white Dutch clover may often be relied upon to 
fulfil both functions, hut it cannot be depended upon to persist 
in large amounts into a third year. For three-year leys 
it would be most satisfactory to sow about 2 lb. of wild white 
without any white Dutch clover. It is, however, not an un¬ 
common practice to include about J lb. per acre of wild white 
with 2 lb. of white Dutch in mixtures for such leys. There is, 
however, a considerable risk of the quicker growing white Dutch 
•clover seriously interfering with the development of the wild 
white. Unfortunately the supply of wild white clover available 
remains inadequate and the cost of the seed continues to be 
excessive. This is to be the more regretted sinee there can 
be no doubt that it would be advantageous to employ the seed 
in short duration mixtures: it is a great mistake to regard wild 
white clover seed as being suitable only for permanent mixtures. 

Long Duration Leys and Permanent lUztiires.— The in¬ 
clusion of wild white clover in all mixtures for three years and 
upwards is strongly to be recotntnended; it ensures a good and 
lasting clover sward, and materially assists in keeping dot(^ 
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weeds. It is'trae that 0n certain soils and tinder the influence 
of phosphatic manures, the indigenous plant may establish 
itself abundantly by about the fourth year evea wi&out being 
sown and so ensure final fertility, but in this case it will not 
have achieved the earlier effect of suppressing weeds. 

Numerous trials have now proved that it is seldom necessary 
to include large amounts of wild white clovm: in long-duration 
leys and permanent mixtures, but that all the benefits will 
usually result from including from | to } lb. pm: acre of this 
expensive seed in such mixtures—1 lb. probably in all catses 
being ample. 

In this connection it should be remarked that seeds mixtures 
for long leys and permanent grass are often, if not usually, 
unduly complicated, so that by dropping a number of species of 
very doubtful value, 1 lb. or even more per acre of wild white 
clover might be employed without adding materially to the price 
per acre of the mixture as a whole. 

If wild white clover at a high price is employed in seeds 
mixtures, it is very desirable to take precautions to ensure a 
good take, and to safeguard the development of the plants. 
Wild white clover may never establish itself if a com crop is 
badly lodged on the “seeds,” and even if the plants have 
established themselves they may subsequently be killed if a 
very heavy hay crop is allowed to develop in the first year. 
Wild white in a seeds mixture should therefore always be sown 
under a stiff strawed cereal or under rape, or without any 
nurse crop, and if hay is taken in the first year it should be 
cut early. 

€lA)wlng Wild 'lUniite Cfiover for Seed. —^Information as to 
the growing of Wild White clover for seed will be found in 
Leaflet No. 865. 

PREVALENCE OF DODDER IN GREAT 

BRITAIN. 

Thebe is no doubt that dodder, once it has become estab¬ 
lished, is one of the most harmful weed pests with which the 
farmer has to contend, and it is very important that it should 
not be allowed to gain a footing on clean farms. There are 
some eighty species of dodder known to science, several of 
whidi occur in this country. The species most frequently met 
with, however, is Cu$euta Trifo^, Bab., idiioh chiefly attaoite red 
clover and lucerne. It may be readily recognised by its red 
creeping stems smothering ^e host plant. 
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,' In most opuntri^ laws are in operation for the 

purpose of checking the totribiition of noxious weeds the sale 
of seed containing decided proportions of dodder is prohibited. 
Under the Seeds Act, 1920, it is necessary in this countiy for 
the presence of dodder to be declared if it is present in a 
parcel of seed to the extent of more than one dodder seed in 
1 oz. of wild white clover; or in 2 oz. of alsike clover, white 
clover or timothy; or in 4 oz. of red clover, crimson clover, 
flax seed, linseed or lucerne. In some other countries the 
regulations governing the sale of dodder-infested seed are much 
more stringent. For instance the importation into France of 
any forage seed containing dodder is absolutely prohibited. 

Prevalence In Different Diatricte. —The growth of dodder is 
affected by climatic conditions. It has, for example, rarely 
if ever been known to become established in Scotland and the 
presence of dodder in seed sown in Scotland is regarded as of 
no greater importance than the presence of relatively iimocuous 
weeds. Farmers in Scotland can therefore utilise, without 
danger, clover seed, etc., which, owing to the presence of 
dodder, might be unsuitable for sowing in warmer climates. 
For this reason the Board of Agriculture for Scotland recently 
issued a general licence which renders it unnecessary for sellers 
of grasses, clovers, flax seed or linseed to make a statement 
in the terms of the Seeds (Scotland) Regulations. 1922. made 
under the Seeds Act, 1920, as to the presence of dodder, unless 
this information is specifically demanded by the buyer, and 
provided the purchaser resides or carries on business in Scotland 
and not in England, Wales or Ireland. 

With a view of eliciting further information as to what 
extent dodder is in fact an established pest in England imd 
Wales, an exhaustive inquiry was recently made by the 
Ministry of Agriculture, by ascertaining the opinions of the 
various County Agricultural Officers, numerous representative 
farmers, seedsmen, officials of agricultural colleges, etc. 

Prom this inquiry it would appear that in Northumberland, 
Durham, Cumberland, Lanca^ire and Cheshire dodder is 
practically non-existent. It occurred in 1921 in the south of 
county Durham, but not to a harmful extent, and the fact 
that the dodder plants made good progress in this case was ' 
probably due to the exceptional season. 

In the counties of York, Derby, Nottingham, Leicester, 
Lincoln and Rutland dodder is rarely seen, although a case is 
mention^ in Yorkshire where a crop of imported flax sted 
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wiw pr£u 3 ticdrily rained by the parasite, and another in which 
a crop of single-cut cow-grass was seriously damaged by a 
2 per cent, mixture of dodder added experimentally. In the 
latter case the winter frosts destroyed the dodder, but the 
clover plants were left in an enfeebled condition. 

In another Yorkshire experiment, in which clover seed with 
a large percentage of dodder was sown in 1921, the effect was 
a rather serious check on the crop in-the first year, but in the 
following year the clover crop had recovered and was good 
and healthy. 

The pest seems to be more prevalent in the Southern and 
Eastern Counties. It is reported as serious in East Suffolk 
and fairly common in Northampton. In Kent it was a source 
of trouble on 3 or 4 farms during the past summer, but not 
prevalent in the county as a whole. In Essex the freedom 
from dodder is attributed to the sowing of superior seed. It is 
not a serious pest in East Sussex although several cases have 
occurred. 

In the southern counties from Hampshire to Cornwall it 
does not now appear to be present to any harmful extent, 
although it was a serious pest a few years ago, when it was not 
unusual for entire crops to be lost owing to dodder infection. 
The same applies to Wales and to Staffordshire, Shropshire, 
Worcestershire, Warwickshire, Gloucestershire and Hen ford- 
shire, except that it seems to give somo trouble in the routh 
of the latter county and in Warwickshire. 

Effect ol the Begiilations. —^Judging from these reports it 
would appear that dodder is not a matter of much concern 
north of the Trent although it is necessarv^ even in the north 
of England, to be careful when sowing cheap foreign clover 
seed. Seedsmen are obviously alive to the desirability of exclud¬ 
ing dodder, but it is suggested that the same caire in cleaning 
imported clover seed would not be exercised if it were not for 
the fact that under the Seeds Act it is necessary to declare the 
presence of dodder. One correspondent states “the fact that 
so little dodder occurs in this country is more likely due to the 
fact that the declaration required under the Seeds Act has 
resulted in samples of seeds being usually free from the pest, 
than that dodder is not serious when it does occur. “ Another 
correspondent in referring to the usefulness of the declaration 
as to dodder required under the Seeds Act says *.—“ I feel if it 
Were removed it would be detrimental to the good class seed 
merchants Who buy good pure samples on the market and 
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would make an opening for that class of man who is not a 
bond fide seed merchant, but who sells mixtures to farmers 
on the market which are inferior and impure and the origin 
of which he knows little or nothing about.” 

It is interesting to note that in the north farmers call Mountain 
Flax or Spurrey (Ffpergula arnensia, L.), which is prevalent on 
poor sandy soils, where it is sometimes cultivated either for 
sheep food or silage, ” dother ” or ” dodder.” 

jttnount ol Dodder In dlflerent varieties of Seed. —^The expe¬ 
rience of the English Official Seed Testing Station during 
last season was that clover samples on the whole contained 
rather more dodder than in the two previous seasons. This is 
probably due to the favourable ripening conditions experienced 
in this country during the hot summer of 1921. This is 
suggested because the increase is greater in the case of English 
grown seed than in foreign seed. 

Apart from the slight increase noted last season the general 
experience of the Station is that the dodder content of clover 
seed is decreasing. 

The following table shows the percentage of samples 


examined at the Station which contained dodder:— 




Red Clover. 





All Samples 

English 

French 

Czecho-Slovak 

Cliilian 

1921—22 

21-8 

10-2 

18*2 

57-1 

83*0 

1920—21 

19-2 

4‘4 

13*4 

83-7 

82*6 

3919 20 

18-9 

:V4 

15 4 

75*5 

81*1 

1918—19 

27:i 

121 

36*0 

— 

90-9 

1917—18 

2G-8 

24 0 

190 

— 

82*0 


Alstke. 

1 White Clover. 

1 Mixed Alstke AND Lucerne, 


All Mid- 

All 

Mid. 

White Cixiver. 



Samples EiiropoaDl 

Samples Enropcaii 




1921-22 

6-1 20*0 

4*5 

3*5 


7*9 

7*2 

1920—21 

5 .■) 'AS'9 ! 

1 3*4 

12*5 


IGl 

12*3 

1919—20 

G1 U-4 1 

1 31 

11 1 


13*(> 

12*2 


Less than 

1 



Lt'ss than 


1918—19 

10 — ! 

i 1-3 

_ 


1*0 

6-7 


Less than 





1 

1917—18 

1*0 — 

1 1*0 




I 7*0 


In view of the shortage of the English clover seed crop last 
year, it will be necessary this season to use a larger proportion 
than usual of foreign grown clover. Farmers should therefore 
exercise great care when purchasing supplies and should 
examine the statement as to the quality of the seed, which the 
seller must provide in accordance with the terms of the Seeds 
Act, to ascertain that all dodder has been cleaned out or that 
the dodder content is low. 

♦ « « * « # 
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A TRIAL OF MOWING MACHINES. 

n. 

Mechanical Benilte. —Time and opportunity did not allow 
a complete investigation under this head. Nevertheless, the 
exacting conditions of the tests had the advantage of bringing 
to light certain minor weaknesses in the design and construction 
of the machines. It is probable that had the tests taken place 
on flat ground, very little difference would have been dis¬ 
cernible in the quality of work done, and minor weaknesses 
would not have been revealed. An ideal tractor mowing 
attachment should embody the following features:— 

(a) Ability to cut efficiently up to a speed of 3 m.p.h. 

(&) The cutter bar should be sufficiently flexible to follow minor irregu¬ 
larities of surface. 

(c) The lifting and tilting levers should be placed well within the reach of 

the tractor driver, and should not require great exertion to operate. 

(d) Ample facilities for lubrication should be provided, which will also 

require the minimum amount of attention. 

(<5) Safety devices should be provided to stop automatically the forward 
movement of the tractor in the event of the cutter-bar meeting a 
serious obstruction. 

(/) The pitman wheel should be either placed in such a position that it 
cannot become choked with grass, or else be protected by a cover. 

The tests made it possible to examine some of the main faults 
of mowing machines. It is realised that the efficiency of horse 
mowers has improved very appreciably during the last few 
years, as shown by the fact that a pair of horses can now draw 
an 8-ft. machine, whereas several years ago a S-ft. machine 
was all that could be used. The following observations may be 
of service to farmers in obtaining the best results from their 
machines. 

Heavy Draught .—Heavy draught is caused by (1) poor lubrica¬ 
tion, (2) a dull set of knives, or (8) non-alignment. The 
remedies for (1) and (2) are obvious, but the importance of 
(8) is frequently not appreciated. 

The cutter-bar should work at right angles to the machine 
when actually cutting. The resistance of the grass frequently 
causes the bar to drop back a little, and consequently some 
manufacturers advise setting the end of the cutter-bar forward 
a distance of about in. With the cutter-bar working in this 
position the knife, connecting rod, and pitman wheel are in an 
approximately straight line. Should the outer end of the 
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catter-btff drop back and alter the aUgnmeut, increaeed friction 
is caused on tbft inside shoe parts. This friction produces 
increased draught but does not cause side draught as js often 
supposed. Non-alignment does not often occur in machines of 
under three or four years’ service, and this points to the fact 
that non-alignment is caused by wear in the hinged joints 
between the cutter-bar and frame. The majority of mowers 
are provided with methods of adjustihg the alignment of the 
cutter-bar. When making this adjustment, it is extremely 
desirable that great care should be taken to ensure that the 
adjustment does not prevent the knife sections from registering 
with the fingers. 

Uneven Cutting and Side Draught .—^Uneven cutting and side 
draught are due principally to poorly adjusted cutter-bars. It 
must be appreciated that the principle of the cutter-bfu: is the 
same as that of a pair of shears. If the two blades are held 
closely together a clean cut results, whereas if the blades are 
held loosely the materisd to be cut will wedge between the 
blades and will finally be pulled and not cot. If at the end or 
beginning of the thrust by the connecting rod the knife sections 
do not centre with the fingers, only a portion of the grass 
wedged between the fingers is cut. The remaining grass which 
is not cut but is pulled offers resistance against one side of the 
centre fingers, and is consequently the cause of side draught. 

It will be seen therefore that the causes of uneven cutting 
and of side draught are (1) the knife section not being firmly 
pressed against the ledger plates, and (2) the knife sections not 
centreing with the fingers. 

To correct (1) attention must be given to the guards, clips, 
and knife sections. If the guards are out of alignment the 
bent ones must either be straightened, or else replaced. Should 
the clips not be pressed firmly against the back of the knife, 
the clips should either be tapped down gently with a hammer 
or else replaced. Where both old and new knife blades are 
used, the clips should be adjusted for the new blades. 

(2) One of the main reasons why on some machines accurate 
centreing does not take place, is that the drag-bar is sometimes 
altered in order to bring the cutter-bar more forward. This 
alters the position of the whole cutter-bar in relation to the 
knife. The remedy is to adjust the drag-bar. A second reason 
for non-registering lies in the use of a pitman connecting rod 
Which is either too long or too short. This latter trouble is not 
likely to anse upon machines having iron connecting rods. ’’ 
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It is interesting to note that the 7-ft. International tractor 
mowing attachment worked with as little side draught as a 
4 ft. 6 in.-machine. This tends to show that side draught 
is not so much a matter of width of cut as of properly adjusted 
parts. 

Broken Knives. —^Non-alignment and incorrect adjustment of 
clips and wearing plates are fertile causes of wear in the cutter. 
The plates and clips will under these conditions eventually wear 
sufficiently to allow of play in the knife as it is thrust in and 
out by the pitman rod; the knife is then subject to continual 
shaking and repeated bending at the head. This undesirable 
condition is the immediate cause of the breakage of the knives 
of which non-alignment may be said to be the primary cause. 
The risk of broken knives is cx>nsiderably increased by a badly 
w'orn pitman box or crank wheel. Excessive wear in the plates, 
clips and pitman components can readily be detected by the 
familiar rattle when the mower is at work and should serve 
as a warning that renewals or adjustment are necessary if 
breakages are to be avoided. 

Clogging of .CtiUer-Bar .—A loose or broken knife section may 
cause the cutter-bar to clog at one point of its length. The 
action of grass juice and excessive oil on the bar is liable to 
result in the formation of a heavy gum sufficiently thick to 
obstruct the action of the knife. 

Bench Test. —A bench test was arranged in order to determine 
for each machine :— . 

(1) The efficiency of the knife components in cutting grass 

of measured gauge and moisture content. 

(2) The factors in the construction of the cutter and its 

mode of attachment that make for efficiency of cutting. 

The test was made in the following manner. A tractor was 
suspended from four comers with its driving wheels clear of 
the ground. The attachment worked with its cutter above a 
platform along which trays containing grass of known texture, 
density, and moisture were passed at varying speeds. The 
knife was driven at different speeds in each experiment with 
the different gears provided on the attachment. In this manner 
all the field conditions with the exception of the uneven ground 
were reproduced. 

The experiments were repeated with the various machines 
available. Lack of time, however, prevented their being carried 
to ati entirely satisfactory eonclitsioti, and it will be necessary 
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to resume the experiments at a later and more favourable oppor¬ 
tunity in order to complete the data required. The particulars 
given in the accompanying table of mechanical details have been 
given purely as an example of the data so far collected and are 
not in themselves conclusive. 

General Deductions ,—Although circumstances prevented this 
test from being carried to a conclusion, there are certain general 
deductions which it is felt can safely be made at this stage. 
These conclusions are the result of visual observations on the 
occasion of the tests, but it may be confidently anticipated that 
they will find ample support from the data furnished by later 
and more detailed experiments. 

There is little difference in the various cutters and their 
components. As regards the attachments as a whole, the 
principal difference noted was in the gear ratios used; from the 
table it will be seen that the pitman revolutions per minute 
at 2J miles per hour, varied between 470 for the Cutmore to 
770 ioT the Bentall. 

Among the factors that require to be determined are the 
varying resistances offered by grasses of different types and 
varying moisture content, together with the most efficient cutting 
speed of the knife. As regards the resistances offered by 
different grasses, the data at present to hand do not justify 
any general conclusion, but there undoubtedly is a best knife 
speed for each texture of hay-grass. Variations of 10 revolutions 
per minute from this speed have no observable influence on the 
quality of cutting, and a marginal variation of possibly 50 revo¬ 
lutions per minute may be allowed within which cutting is still 
moderately good. 

The scope of this investigation is not confined to knife speeds, 
travelling speeds and the nature of the material cut. The con¬ 
structional details of the fingers, clips and blades require 
careful consideration. It was found, for example, that when 
the arches of the clips had only a small clearance heavy moisture 
in the crop was liable so seriously to resist the motion of the 
knife as to cause excessive strain on the pitman wheel. The 
most advantageous clearance may readily be calculated for a 
machine which is observed to work efficiently in a moist crop. 
This will serve as an illustration of one of the factors that may 
be determined by this investigation when it is completed. 

* In this Journal for March, 1923, p, 1093, it should have been stated that 
the Taco^Mvers Tractor Mowing attachment is manufactured by the Tractor 
Appliance Company, New Holstein, Wisconsin, U.S.A. The British iwre- 
sentative is Mr. E. H. Thompson, 68, Middlesborough Bead, Coventry. The 
average price of this mowing attachment in 1922 was £35. 
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• The capital char£:eR include depreciation, repairs, and interest on capital. In the case of tractors the same figares hare been 
taken for the two typ^ used, as their respective working lives are not known. 
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• Bench Test 

5 The traction loads in the case of tractor mowing attachments includes the draaght of the tractors. i 

Two sprockets are supplied with this machine, one with 14 driven teeth and the other with 10 driven teeth. The larger one giving the slowei 
knife speed was used for this test. The use of the'smaller sprocket would have increased the knife speed by 40 per cent. 
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VIOLET FELT ROT RHIZOCTONIA) 
OF CLOVER. 

W. M. Wabb, B.Sc. (Agric.). 

South-Eastern Agricultural College, Wye. 

In mid-November of 1922 a field of red clover which was 
attacked by Sclerotinia trifolioruni causing stem-rot (clover 
sickness), was kept under close observation with the object of 
discovering whether any of the occasional plants of wild white 
clover amongst the red clover had suffered from the disease. 

In the course of these observations, certain patches of the red 
clover were noticeable owing to their presenting an unhealthy 
appearance quite different from that characteristic of clover 
stem-rot {Sclerotinia trifoliorum). Examination of affected 
plants showed that they were attacked by a fungus, Rhizoctonia 
violacea. This fungus has already been described as attacking 
red clover on the Continent,* but so far as the writer knows, it 
has never been recorded as occurring on clover in this country. 
It is well known as causing serious injury to many other 
plants of economic importance and its attacks have been described 
by various authors from time to time on the following amongst 
other plants;—seakale,+ carrots,^ potatoes,! safhon, lucerne, 
beet, asparagus, shallots, and madder. It has yet to be proved 
whether the fungus can pass readily from other host-species to 
clover, or whether specialized races or forms of the fungus 
exist. 

Occurrence of the Disease.— The early winter of 1922 was 
mild with only occasional frosts. The disease was first observed 
at the end of November, 1922, but judging from the condition 
of the affected plants, it seems probable that the first appearance 
of the disease must have been some weeks earlier. Whether 
primary infection was aided by the mild conditions is unknown; 
it is possible that the frosts were responsible for the awakening 
or stirring into active growth of the dormant resting-bodies 
(sclerotia) of the fungus, which may have been in the soil. 

• Eriksson J., Fungoid Diseases of Agricultural Plants, 1912. 

t Salmon, B. 8., and Crompton, T. E. Report on Economic MvcoJoe\’ 
South-Bastem Agric. College, Wye, 1908. ’ 

J. Van derLek, H. A. A.j Contribution 4 I’^ltude du Rhizoctonia violacea. 
Extrait abr4g4 dee Mededeelingen van de Rijks Hoogere Land, Tuin en 
.Boschhouwschool, XII, 1917. ’ 

§ Mipisty of Agriculture and Fisheries. Collected Leaflets. Sectional 
Volume No. 3,1921. 




Fici.l. —^^Part of a rout of Uod Clover sho\vi?ifj luniK'rous 
sclerotia ' ol Rhizitctonia. (Alxiiit twice natural size.) 
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The fact that the fungus was found in an active state upon 
weeds and upon the stubble in the '' seeds ’’ causes a further 
complication in determining the means of ^original infection of 
the clover. 

Although clover sickness was present in the same field, its 
attack was limited to certain areas and even to individual plants, 
and though occasionally the two diseases were found together in 
the same area, there were quite distinct patches suffering from 
the Rhizoctonia disease alone. It is thus quite evident that 
Rhizoctonia was present as a parasite on the clover, and was not 
merely saprophytic on plants or parts of plants previously killed 
by clover sickness. This was borne out by a close examination 
of diseased plants in various stages of'attack. 

Description of the Disease. —The vegetative part of the 
fungus has a compact, felt-like nature, and is found closely 
covering the substance upon which it is growing. It has a 
distinctly violet colour. 

The presence of Rhizoctonia was first recognised on the brown, 
dead stubble of the previous oat crop in which the red clover 
had been sown. The violet-brown spawn covered the straw 
from soil level to a height of two and a half inches, and being 
fringed with white at its growing extremity, was particularly 
conspicuous. Close to such infected stubble, the clover plants 
were dwarfed and stunted, their outermost, larger leaves were 
either yellow, wilted, or dead, and the young shoots in the centre 
of the crown were stunted and somewhat limp. The appearance 
resembled that of clover attacked by eelworm, Tylenchus dipsaci, 
except that there was no swelling or malformation of the leaf 
stalks and shoots—a characteristic feature of eelworm attack.* 
Unhealthy coloration was evident, more especially in the young 
shoots in the centre of the crown, where stipules and leaf stalks 
were very commonly bright red. The leaf blades were pale green 
or yellowish. Many, though not all, of the plants affected, 
showed on closer examination, purple-brown mycelium, fringed 
with white, covering some of the lowermost stipules and shoots; 
this can be seen in Pig. 5. 

Plants of red clover, dug up and carefully washed, revealed 
the violet-brown mycelium, in many cases, just above and below 
soil level. Oat stubble, similarly examined, showed the mycelium 
covering the straw below soil level and fragments of it were 
found penetrating the earth and covering solid objects such as 
stones and pieces of stick. 

* Described nnd illn»tratod by Arthur Amos, Jour. Royal Agric, Society 
of England, Vol. 79, 1918. j> 
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The attack is apparently carried out by the fungus with great 
vigour, and the entire root system of the clover plant is first 
destroyed in the following manner. The fungus threads pene¬ 
trating the soil attack the main root and its branches and cover 
them with minute, twisted, brown strands. At numerous points 
the fungus penetrates the outer cork layers of the root, reaching 
as far as the cortex and at each place forming minute resting- 
bodies which possibly have also the function of suckers. These 
resting-bodies (sclerotia) can just be seen with the naked eye as 
small black dots, and are shown magnified in Fig 1.* 

The layers of the root immediately in contact with these 
sclerotia become yellow or brown and are apparently killed; they 
are shown at B in Fig. 2. The fungus gathers strength and 
proceeds to envelop the root further until finally the whole root 
system becomes dark-coloured, soft, and rotten; it is at this stage 
that the above-ground parts of the clover present their most 
unhealthy appearance. In a few instances the whole of the 
above-gi'ound parts wore found enveloped in mycelium and killed; 
in many cases, however, the above-ground parts were not 
attacked, but the main root syshuii was dark-coloured and studded 
with sclerotia (Fig. 1). In the majority of cases the plant 
(whether its stems are attacked or not) makes an effort to 
replace the loss of its main root system, and before this has 
completely rotted away, by adventitious roots developed from 
the base of the crown.” If these are forthcoming in time, 
the plant may be saved, and the effect of this renewal of the 
root system is immediately seen in the above-ground parts. 
Fig. 3 shows the useless main root system, dark-coloured, and 
now replaced by adventitious roots from the ” crown.” 

The most critical period is when the main tap root has 
become rotten and the adventitious roots are just being formed; 
at this stage, plants can actually be picked up from the soil 
without any pulling effort since they are only provided with 
adventitious roots barely half-an-inch long. 

Fig. 4 shows a healthy plant and one the root system of 
which is destroyed. This new adventitious root system becomes 
very strong and dense, and takes the place of the thick, woody 
tap root and its branches, as shown in Figs. 6 and 6. 

The new root system was not found attacked by the fungus. 
It follows from the above that the plants killed are not 

* The author wishes to express his thanks to Dr. H. Wormald for the 
photograph reproduced in this figure. 
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necessarily numerous. The mild, moist weather of this winter 
although favourable to the fungus, has probably helped the 
plant during its most critical period: sudden frosts, on the 
other hand, would probably hinder the recovery of those plants 
which happened at the time to be practically without roots. 
The worst effect hitherto noticed, beside the killing of a certain 
number of plants, is that patches of the clover are retarded, 
dwarfed, weakened and somewhat thinned. 

Amongst the red clover the Rhizoctonia was found attacking 
living plants of Com Mint {Mentha arvenais) a common weed of 
the district. [Fhe upright annual stems had been cut to the 
same level as the stubble and the violet-brown mycelium 
enveloped them at ground level, though not lower; some of the 
lowest lateral shoots were completely encased by the felt-like 
growth. Small plants of Meadow Grass (Poa, spp.) and of 
Speedwell {Veronica agrestis) and a dead plant of Knotgrass 
{Polygonum avicvlare) were found thickly coated with the spawn 
of the fungus, but in none of these cases were sclerotia found.* 

The presence of the fungus on both living and inert material 
indicates that moisture is of considerable importance to enable 
it to spread; patches of the violet felt ’’ up to one and a half 
inches square were frequently found on the smooth surface of 
flints. 

Oontinuance of the Disease. —The Rhizoctonia is able to sur¬ 
vive after the decay of the clover roots has taken place. The 
minute sclerotia are set free in the soil smd it is probable that 
they remain in a dormant condition for some years, many of 
them starting into active growth each season. + The next serious 
outbreak will only occur when a crop, suited to the fungus, 
is again taken on the same field in the ordinary course of the 
rotation. It is probable also, that since it is capable of attacking 
weeds, the fungus will exist from season to season on indigenous 
plants. 

Measures of Control. —No experiments in the control of the 
disease on clover have yet been made. Having regard to the 
nature of the disease, it is clear that, as in the case of clover 
sickness, the best preventive measures will be found in giving 
the affected soil as long a rest from clover as possible. More 

♦ Numerous self-sown oats were germinating at this time amongst the 
clover, but the only part of these that was seen infested was the busk of the 
seed oat; neither the shoot nor the seed roots being attack«^d. 

• (t No spores or friictifioations were found by the writer in either the 
violet or white parts of the mycelium. 

D 2 
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than eight years’ interval between two clover crops is advisable.* 
In adopting the above measures, it must, however, be borne 
in Tnin<^ that this form of Ehizoctonia may live unnoticed upon 
some other crop, or on weeds, in the meantime. 

Owing to the importance of red clover on the farm, it has 
been thought advisable to describe this new disease as soon as 
possible, in order that farmers may become acquainted with the 
fact of its existence, and to suggest that they would ^be well 
advised to obtain expert opinion in cases where clover shows 
signs of failure. 

REPLENISHING STOCK IN BACK¬ 
YARD POULTRY KEEPING. 

Lieut.-Colonel F. W. Hardy. 

The progressive poultry keeper must always be looking ahead, 
and preparing for the following winter’s egg supply. It must 
be remembered that the yield of eggs during the autumn and 
early winter, when prices rule high, comes very largely from the 
pullets, and these must be hatched, in the case of the lighter 
breeds, not later than April or early in May, to produce 
eggs in October and November. The writer is of opinion, 
after trying several breeds, that for egg-production on the 
intensive system the light varieties are by far the most profitable. 
They are so much more active than the heavy breeds, that they 
do not tend to put on fat in their second year like the latter, 
and are in consequence well worth keeping through the moult, 
as they.are likely to give a good account of themselves during 
a second season. 

Under such conditions, and making due allowance for possible 
losses and the weeding out of indifferent layers, one must 
estimate to replace from rather over one-half to two-thirds of 
the laying stock each year. There are several ways of doing 
this, depending much upon circumstances. 

1. When Little Space is available. —Where the poultry 
keeper has little or no room available, except for housing his 
adult birds, or where he is absent ail day, and no member of his 
family is available to look after the chicks, it is much the wiser 
plan to give up the idea of chicken-rearing altogether, and to 
buy five months’ old pullets at the end of August or early in 

* The previous leguminous crop taken in the fiehi under observation, was 
white clover and trefoil on one half, and sainfoin on the other, in 1915. 
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September. They should be purchased from a reliable breeder, 
not a dealer, and should be from stock reared on free range, or 
nearly so. 

Extravagant prices should not be paid, because the birds 
will not be required' for breeding purposes, but neither should 
the poultry keeper go to the opposite extreme, and expect to 
get good pullets at the price of second-season hens. Usually, 
the County Councils have lists of Station Holders from whom 
reliable stock may be obtained on reasonable terms. In any 
event orders should be given early in the season, to avoid 
disappointment. 

2. When Space ie not eo limited. —^Where space is not so 
limited, especially if the poultry keeper has a lawn available 
for the first two months, it is quite feasible to raise chicks 
successfully, provided the necessary attention can be given 
to them. On the whole, it is better not to use one’s own eggs, 
and so avoid the necessity of keeping one or more cockerels. 
Before these are ready for the breeding pen, they have cost a 
good deal for food, besides being a nuisance to one’s neigh¬ 
bours. The resulting progeny, moreover, is not likely to be 
so vigorous as that from fowls enjoying more freedom, whilst 
the egg supply from a breeding pen will not be so abundant 
as where the hens are fed on a more stimulating mash than is 
advisable for stock-raising purposes. This loss of eating eggs 
will go far to neutralize the reduced cost of one’s own sittings. 
On every ground, therefore, it is better to purchase eggs for 
hatching. 

The following courses are open: (a) Sittings may be bought 
and hatched under hens, or in an incubator. The writer 
recommends the former method, as he regards the use of a 
single small incubator—and the back-yard poultry keeper would 
hardly require more—as uneconomic. The air temperature in 
an incubating room should not fall below 50° F. if possible. 
In the month of March this is only likely to be the case if 
one selects a warm room in the house, and even theb a fire or 
oil stove may sometimes be needed. Where several machines 
are in use, the lamps of these are sufficient to render the use 
of a stove unnecessary. There is, however, another point, 
often forgotten. If an incubator be used, in the house, it is 
necessary to inform the Insurance Company, who will probably 
demand an increased premium. If hens are pot available, it 
is often possible to get the eggs hatched for a consideration. 
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the usual charge being 3d. per egg, or in some cases per chick. 
It is better to do this than to wait for broody hens and lose 
valuable time. Broodies should be carefully inspected to see 
that they are free from scaly leg, and as far as possible from 
lice. They should be well dusted with a good insect powder 
two or three times during the period of sitting. 

(6) The alternative to hatching is the purchase of day-old 
chicks. The success of this method depends on circumstances. 
Careful packing in suitable boxes is most important. Many 
chicks die or make a bad start from neglect of these precau¬ 
tions. Where possible it is best to fetch the chicks oneself, and 
bring them straight home. When this is not practicable, the 
purchaser should make arrangements to be informed by tele¬ 
gram of the train by which the chicks will travel, and their 
age in hours. They can then be taken straight from the train 
and cared for properly. The chicks should not be fed for the 
first 48 hours after hatching, all they require during that period 
being warmth, rest, and quiet. 

Rearing. —^The rearing of chicks on a strictly limited area, 
requires great attention to detail. Where hens are in use, a 
two-compartment coop, such as that shown in Fig. 1, is a 
great advantage; indeed, early in the season or during spells 
of wet weather, it is almost essential. The right hand com¬ 
partment contains the hen. She is taken out twice a day to be 
well fed and watered, also to give her an opportunity of dusting 
herself. The partition has a sliding door secured by a wedge, 
so that the chicks can rtin in and out. Access to both compart¬ 
ments is obtained by hinging the middle third of the roof. The 
floors are raised 1 in. above the ground level, and are remov¬ 
able; they are covered with fine peat moss or chopped straw. 
The chicks are always fed in the left hand compartment. The 
coop illustrated, which is 4 ft. 6 in. long, 2 ft. deep, and 
1 ft. 10 in. high, has the sides, back and centre division made 
out of pieces of asbestos cement sheeting. This material 
answers very well for the walls, as it does not harbour insects. 
It is too cold for the roof, which is of wood covered with bitu¬ 
minous felt. Pour handles render it very portable, so that it 
is easily moved to fresh ground. Lastly, there is a wooden 
framework—^not shown in the illustration—of 2 in. by 1 in. 
battens, measuring 6 ft. by 4 ft. 6 in. by 1 ft. 6 in. and covered 
with 1 in. mesh wire-netting, which fits in front of the coop, 
and enables the chicks to run out on the grass, safe from cats 
or other marauders. 
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There is nothing so good as a well-mown lawn for rearing 
purposes. By constantly moving the coop, and brushing over 
the grass with a besom, the rearing ground can be kept quite 
sweet, whilst the chicks will benefit greatly from the young 
grassland clover. 



Fig. 1.—Two-compartment Coop for Tearing chicks. 

Methods of Brooding without Hens. —There are three ways 
of doing this:—(1) The hover; (2) The fireless brooder; and 
(8) The lamp brooder. 

The Hover .—A good hover makes artificial rearing a very easy 
matter. There is little danger of overheating, as the chicks are 
not boxed in, whilst the air is always fresh and no fumes from 
the lamp should be able to reach them. A hover must, however, 
be located in a house—a 6 ft. by 4 ft. by 4 ft. type will do 
quite well. Some chaff litter should be placed on the floor, and 
where there is any danger from rats adequate protection should 
be given. 

The Fireless Brooder .—It is not everyone who is successful 
with this method. Something depends on the weather, and a 
good deal more on the patience and aptitude of the attendant. 
The writer’s one and only experience was in March, 19^2. The 
weather could only be described as vile. Frost nearly every night, 
cold east winds, and an entire absence of sun, proved a very 
adverse combination. In spite of every effort, the result was a 
failure. On the other hand there are many people, chiefly 
women, who make a great success of it. Rather, however, than 
court a second disaster, the appliance was quickly converted into 
a lamp brooder. 
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The Lamp Brooder {see Fig. 2).—This appliance can be easily 
made by anyone having a fair knowledge of carpentry. The size 
here described took three dozen chicks comfortably, and cost 
25s. all told. The heat was supplied by a hurricane lamp. At 
the end of five weeks, when the lamp was withdraw, bs fine 
healthy chicks remained. The secret of success with this type 
of brooder is correct ventilation. There must be a double bottom 
with a space of one inch between the floors. Air enters this space 
by a series of small holes bored through one side. A circular 
hole 7 in. in diameter is made in the centre of the upper floor. 
A strip of zinc sheeting 3 in. wide and 23 in. long, fits into the 
well so formed. The ends will overlap one inch, and they need 
not be soldered. Before inserting this collar, two rows of holes 
are punched in it, J in. and IJ in. from the bottom edge. The 
former admit air to the well, the latter are made to receive a 



Fia. 2.—Vertical Section of Lamp Brooder. Length 6 ft.; breadth 2 ft. H in. : 
height 1 ft. 11 in. front, 1 ft. 7 in. back. (K) Roof in sections, hinged behind, and 
covered tvith bituminous felt. (A) Outer chamber, (B) inner chamber, (C) hurricane 
lamp, (D) cone of iron sheeting, (I) fresh air inlets, (F) sliding trap door, (Q) back 
to fjont roof supports with groove to cany off water, (0) foul air outlets, 
(P) perforated zinc collar, (Z) zinc collar. 

number of nails which fix the collar to the floor. After securing 
this, any small spaces are filled with putty, as the floor must be 
quite draught proof. A second collar fitting immediately outside 
the first and 8 in. deep, is made of perforated zinc. The edges 
can be secured with thin wire or copper rivets. The object of 
this is to prevent the chicks getting too close to the lamp. 
A shallow circular cone made out of sheet iron covers the lamp- 
and takes its support from four screw eyes inserted in the walls. 
Two and a half inches from the top of the latter are five holes 
§ in. in diameter in each wall of the brooding chamber. The 
four corners of this are blocked out by strips of wood 8 in. high 
placed at an angle of 45®. This is to prevent crowding, with 
the risk of casualties. A door 5 in. wide and 6 in. high 
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leads into the outer (exercising and feeding) chamber and is 
protected inside by a doable felt curtain, slit on the hit and 
miss principle, while a sliding trapdoor on the outside can be 
let down at night if the temperature be too low. The roof of 
each compartment is separately hinged, affording access to the 
interior and an additional means of ventilation, while a window, 
preferably doable, is let into the lower portion of the front for 
inspection purposes. If the brooder be on the ground, a small 
portable looking glass, held at an angle, enables one to see what 
is going on, but for the first week it is a convenience to place it 
on trestles. When the heat is just right the chicks are evenly 
distributed, if too cold they crowd around the lamp, and when 
too hot they get away from it as far as possible. It is, how¬ 
ever, desirable to insert a brooder thermometer through one of 
the walls, the bulb being about two inches above the fioor. 
Fig. 2 will explain the above description. 

The principle of the ventilation of the inner chamber, on which 
the success of the brooder depends, is as follows: Fresh air 
enters between the floors and not across the backs of the chicks. 
This air supplies the lamp, which heats the air of the chamber 
by contact with the glass chimney, by radiation from the flame, 
and by warming the iron cone, which throws its heat on to the 
chicks’ backs, that part of their body where it is most wanted. 
The lamp brooder has one advantage over the hover—it can be 
located in the open. 

The outer chamber has an open front, boarded up for 4 in. 
and covered with 1 in. mesh wire netting. It can be protected 
in windy weather by a sheet of . glass extending to within 3 in. 
of the top of the wire. Both floors are covered with peat moss 
or chaff. A small trapdoor, hinged below, gives access for the 
chicks to the outside. 

Feeding. —Correct feeding is of course most important. The 
following system is in force on one of the best and most success¬ 
ful poultry farms in this country:— 

48 hours ,—No food. 

3rrf to 5th day inclusive ,—A little pinhead oatmeal fed four times a day. The 
chicks are still absorbing yolk. Too much food at this period is 
disastrous. 

6th to 14th day ,—A good biscuit meal is scalded with boiling water and left 
to soak for ha1f*an-hour. It is then dried off with Sussex ground oats 
and fed twice a day. In addition the following dry feed is supplied in 
the scratching litter:— 

.16 lb. flaked maize (medium fine). 

15 lb. cracked wheat. 
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16 lb. pinhead oatmeal. 

6 lb. cracked hemp seed, 
lb. cracked canary seed. 

Hemp seed is one of the most valuable food stuffs we have. The 
protein is of excellent quality, whilst there is a fair amount of oil 
present, which aids the chick in maintaining its body heat. It also 
promotes feathering. As, however, the outer covering of hemp and 
canary seed is hard and impervious, it is essential that they be first 
cracked, otherwise they cause indigestion. 
lAth day to end of la< month .—The above dry chick feed is continued and the 
following dry mash given :— 

Middlings 4 parts. 

Sussex ground oats 2 parts. 

Maize meal 2 parts. 

Dried separated milk ) fish meal impregnated 
Dried yeast ^ 3 ^ with cod liver oil. 

These last items may be alternated. One part of the above 
mash should be well mixed with 3 parts of broad bran and placed 
in hoppers always open. 

Cod liver oil is very beneficial to growing stock. An alterna¬ 
tive method of feeding it is to rub it up with the bran in the 
proportion of one teaspoonful of veterinary cod liver oil to each 
pound of mash.. When all lumps have been broken down and 
the oil is evenly distributed, the bran can be mixed with the 
mash in the amount already noted, and the fish meal may be 
omitted. 

The amount of bran should be reduced to two parts during the 
second month and one part during the third month. 

The above rations are for chicks on free range. When kept 
intensively a liberal amount of fresh green stuff must be given 
daily. Finely chopped dandelion and chickweed are two of the 
best forms of vegetable foods for chicks, and fortunately both 
are usually plentiful in spring. Fresh lettuce is also excellent, 
and where watercress can be obtained cheaply, there is nothing 
better. 

It should go without saying that an abundance of fresh clean 
water should always be before the chicks, in vessels that are 
not easily polluted. It is of equal importance that from the 
first, a little coarse sand should be always before the chicks. 
This is much to be preferred to the fine sharp fiint grit usually 
recommended. 

Fig. 1 appeared in “ Eggs,” on 7th June, 1922, and the 
writer’s thanks are due to the Editor of that publication for the 
loan of the block. 
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THE COLORADO BEETLE. 

This beetle (Leptinotarsa decemlineata, Say.)—notcirioas as 
a potato pest—was first discovered in the west of the United 
States where it was living upon a wild plant related to the potato. 
About the year 1850 it was first noted on potatoes and by 1874 
it had sp^ad eastwards across the continent of America to the 
Atlantic and also northward into Canada. On several occasions 
it has been carried by shipping to Europe and has even estab¬ 
lished small colonies which up to the present have been stamped 
out by the use of drastic measures—as, for instance, at Tilbury in 
1901-1902. In 1922 the beetle was disc.overed in France in the 
neighbourhood of Bordeaux, about 100 square miles being 
infested. This is the most serious outbreak which lias yet 
occun-ed in Europe and it renders great vigilance advisable on 
the part of potato growers in order to prevent a similar occur- 
renc.e in Britain. 

Description and Life-History. —The adult beetles (Fig. 1) 
are about half-an-inch in len^h, yellow in colour with five 
longitudinal black lines on each wing-case—ten lines in all. 
The winter is spent under the soil, usually about ten inches 
below the surface, but less frequently the beetles winter among 
rubbish. When the weather becomes warm in spring or early 
summer they come out, pair, and the. females fly in search 
of potato plants, tomatoes or such related weeds as deadly 
nightshade, upon which to feed and lay their eggs. As the 
beetles may become active before the majority of the potato 
crops are above ground, the insects may be forced to fly con¬ 
siderable distances to find their food. On reaching potato 
plants they feed on the foliage tFig. 2. a.) and also lay eggs 
—yellow and oval in shape—on the undersides of the leaves 
(Fig. 2. B.). The eggs are laid in clusters of from ten to forty 
and in a week or longer, according to the weather, hatch into 
red-brown larvae or grubs (with six legs but no wings) which eat 
the potato leaves and grow rapidly, becoming paler m colour, 
varying from orange to brick-red, and noticeably spotted with 
black (Pig. 2. c.) The grubs feed for three weeks, probably longer 
if the weather is cold, and, if numerous, strip the plants of their 
foliage and even eat the haulm to the ground; they then bury 
themselves in the soil, where they change to pupae and sub¬ 
sequently to adult beetles. In accordance with the climate there 
may be one, two or even three generations in the summer. On 
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the approach of cold weather in the autnnm the beetles bury 
themselves in the soil to await the following spring. 

The itiglc to Britain. —Taking into account the records of the 
behaviour of the Colorado Beetle in the outbreaks which have 
already occurred in Europe, it seems only too likely that the 
insect would find the climate of England congenial and that it 
would in consequence cause great loss, the nature of which is 
evident, since a potato plant devoid of foliage or eaten to the 
ground cannot produce a crop. 

As regards the means by which the insects may be expected 
to reach our shores, it is fairly certain that they cannot fly from 
Bordeaux, still less from America, and they must therefore come 
on board ship. In this connection it is obviously the adult 
beetles which are to be feared, since they can fly on to vessels 
or crawl into packages awaiting shipment, and on arrival at an 
English port they can again fly, if necessary for several miles, 
until they meet with food. Spring or early summer is the 
most dangerous period, for the beetle is then most likely to 
wander and a single female will be sufficient to start an out¬ 
break. On the other hand, beetles arriving in England in 
autumn are infertile, must wait until the spring, and then the 
two sexes must meet before breeding can take place, a coin¬ 
cidence which is evidently unlikely to occur. Still more remote 
are risks from the introduction of larvae, since for all practical 
purposes they may be regarded as incapable of travelling for 
more than a few yards .and must therefore be actually placed 
among growing potato crops if they are to live. The same 
applies with equal force to eggs. The practical application of 
this is that no matter what regulations are made to guard against 
the importation of the Colorado Beetle, some risk must still 
remain, since no precautions can prevent a beetle from flying 
on to a ship in America or France and flying off again when the 
vessel reaches an English port. With the establishment of a 
colony of the pest so near as Bordeaux this risk is very definite 
and, unless the French are successful in their attempts at 
eradication, it is by no means unlikely that England will have 
to deal with an outbreak before many years are past. 

Prevention and Ctontrol. —Such legislative measures as are 
possible have been, and will be taken to reduce the chances of 
the importation, of Colorado Beetles and, as. these measures 
must vary from tiipe to time, the Ministry will issue special 
notifications. If an outbreak is discovered drastic measures will 
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again be necessaiy in attempting to extirpate the pest and will 
probably be successful provided they are taken in time. It will, 
however, be exceedingly difficult to stamp out a colony after it 
has been present for a year or more and, if this should occur, 
the insect will probably have to be numbered among our regular 



The Colorado Beetle. 

Fia. 1.—Beetle. Fio. 2.—Damaged potato foliage, showing :— 
(«) beetle, (J) eggs, (c) larva. 


potato pests. Growers will then find that they can only obtain 
a crop if they spray it twice during the summer with lead arsenate 
or other poisonous wash, and they can in consequence estimate 
the loss annually as the cost of two spray applications—a severe 
addition to the expenses of a crop in any case costly to grow. 
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It cannot therefore be urged too strongly that growers, in 
their own interest as well as in that of the country, should keep 
a careful watch for any suspicious pests on their potato crops, 
and notably for yellow and black insects feeding upon the foliage. 
By notifying the Ministry at once they may be the means of 
preventing the establishment in England of perhaps the most 
serious insect enemy of the potato known up to the present. 

Legislation. —The Colorado Beetle Was made the subject of 
legislation in 1877 by the Destructive Insects Act, and it is 
included among the insects scheduled under the Destructive 
Insects and Pests Order of 1922. This Order renders it illegal 
to land, sell or offer for sale in England and Wales any living 
specimen of the beetle, without the written permission of the 
Ministry. Owing to the appearance of the pest in 1922, in the 
neighbourhood of Bordeaux, the importation of living plants or 
vegetables into this country from a certain area in southern 
Prance is prohibited by the Colorado Beetle Order of 1922. 
Copies of the above mentioned Orders may be obtained on 
application to the Ministry. 

*»«««» 

BLACK CURRANT GROWING IN 
NORFOLK. 

H. Goudb, N.D.H., 

Horticultural Superintendent for Norfolk. 

East Norfolk has become the most important centre for 
Black Currant production in England. The reason for this 
development is due to exceptional local conditions- favouring 
the growth of the crop, and the skilful use of these facilities by 
the cultivators. These men were the first to recognise “ rever¬ 
sion ” as a serious trouble, but called it “ nettle-leaf ”—a most 
appropriate definition of this condition. Here we have large 
areas of light loam soils of great depth and good natural drain¬ 
age, but still moisture holding. The favoured spots come under 
the influence of the sea and broads, and even in sultry weather 
the air in this neighbourhood has a freshness in it that is well 
known and appreciated by the numerous visitors who come to 
the district each season. 

Varieties and Strains.— The choice of varieties is an im¬ 
portant item, but the actual strain of the particular variety is of 
greater consequence. We find, for example, that the cropping 
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power of individual bushes of any sort is greater than that of 
their neighbours. It is now customary to build up stocks from 
these selected specimens, and many of our cultivators have built 
up particularly good strains of all the profitable varieties. French 
Black, Boskoops and Victoria are most widely grown, with 
Baldwin and Black Naples to a less extent. The new varieties 
raised at Westwick by Mr. G. Davison, Col. Petre’s Fruit Farms’ 
Manager, will give a further impetus to currant culture, and 
Daniel’s September Black will extend the season. Seabrook’s 
strain of French Black is very popular owing to its resistance 
to “ mite ’’.infection. At present the French Black strain holds 
the field for popularitj’, and with good cultivation has produced 
the heaviest crops and as large a berry' as any variety. 

In beginning a plantation a clean stock is essential to success. 
Black currant production is a costly business, and if the expendi¬ 
ture is being made on an inferior strain the results will be only 
moderately good or possibly show a loss. The scientific opinion 
on “ reversion ” leads one to infer that it is a virus disease 
and probably carried by gall-mites. We have proved that rever¬ 
sion developes with gall-mite infection and is sometimes present 
in the offspring of the infected bush without the presence of 
gall-mites. The writer believes that ‘ ‘ reversion ’ ’ is directly 
due to the toxic influence of the mites, and careful demonstra¬ 
tions have entirely upheld this theory. Plants are raised from 
cuttings taken at the end of May and propagated in frames. Any 
external mites carried by these cuttings are killed by dipping 
and the resulting plants are free from mites. From previous 
experience we can say that no “ reversion ” will appear in these 
plants until they show big buds caused by mite infection. It 
is the realisation of this factor at the beginning that makes 
success possible. 

Soil Preparation. —Sub-soiling is essential for long life in 
the plantation. The anchor roots of the bushes need a free 
range, and the fine fibrous feeding surface roots should not be 
unduly disturbed when once established. In one year from 
planting these surface roots permeate the whole top soil in the 
plantation. In sub-soiling the top soil is turned and a plough 
with only the share on breaks the bottom of the furrow. A soil 
that “ pans ” easily is not good for this crop. Hotted yard 
manure up to thirty loads per acre is ploughed in the surface 
furrow. Providing the land was clean before this preparation it 
is now ready for planting. One would expect that planting after 
a root crop would give the best plants, but a stubble is prefer- 
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able as the land can be cleaned after harvest and got ready for 
early November planting. A root crop is on the land in 
November and often carted off in wet weather, conseqnently 
the soil is lumpy and cannot be made so friable as the stubble 
land. 

Planting and Pruning. —^Where the cultivation is carried out 
by hand labour, 6 ft. by 6 ft. is the usual distance from bush 
to bush. On large areas where horse labour is to be used 7 ft. 
by 7 ft., and for the strongest growers 8 ft. by 8 ft. is more 
satisfactory. After repeated trials one-year-old bushes are found 
to give the highest satisfaction. These are planted at the stated 
distances and cut down. One or two cuttings from the tops are 
inserted between the bushes in the rows. One cutting back will 
usually secure sufficient breaks from the base. The next season 
the plants from the cuttings would be cut back, and the only 
pruning necessary afterwards is to cut out the old branches 
that do not produce vigorous shoots, and branches too near the 
ground. A rather dense bush tends to greater fruit production, 
and the weight of fruit opens out the thickest bushes. 

The advantage of the closer spacing in the rows is that the 
earlier pickings yield double the crop and the plantation is easier 
to keep clean. 

Cultivation and Manuring. —After planting the land is got 

into a good tilth as early as possible the following spring, and 
this condition is maintained as far as possible during the grow¬ 
ing season. This is accomplished by horse-hoeing, and hand- 
hoeing round the bushes in the rows. Care is taken not to 
pull the soil away from the plants. If weed growth becomes 
dense^ the bushes are seriously checked in development and 
many plantations are ruined in this way. Intercrops are grown 
for two or three years; peas, early potatoes, onions or mangolds 
are most suitable, but these crops must not be allowed to 
compete with the bushes. Cultivation is for the purpose of 
maintaining a tilth in the early years and for keeping the plan¬ 
tation free from weeds in after years. In many of the old 
plantations near the broads the land is top-dressed with reeds 
annually. This covering prevents weed ^owth and the surface 
soil is kept open. 

In the older plantations winter soil work by hand labour is 
required as the bushes cover the land. In young plantations 
three or four furrows are ploughed next to the rows of bushes 
leaving the centre open for drainage. Both digging and plough¬ 
ing near the bushes should be very shallow in order that the 
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important surface roots do not get disturbed, and cace should 
be taken not to knock the bushes about with the plough or cart. 
The winter soil woridng gives sufficient loose soil for summer til¬ 
lage. From five to ten loads of farmyard manure per acre should 
be used each year. After the first season’s growth, a fork-full 
is* given to each bush as a top-dressing, and repeated in larger 
doses after fruiting each season. Bone meal is useful as an 
alternating food and gives texture and weight to the crop. Soot 
and occasionally lime and soot are applied as a spring dressing. 
Fish meal has several supporters. Generally speaking, our 
best cultivators depend chiefly on pig manure and bone meal. 

Cost and Production. —The cost of establishing and culti¬ 
vating an acre of black currants works out as follows:— 

EitablUhing Cost, 


Bushes.. 

£8 

0 

0 

Manure (30 loads) . 

15 

0 

0 

Soil-working, cleaning and sub-soiling 

2 

10 

0 

Planting and cutting. 

2 

0 

0 


£27 10 

0 

Annual Cost, 




Labour and horse cultivation. 

... £18 

0 

0 

Manure (10 loads) . 

5 

0 

u 

Rent, rates and taxes. 

6 

0 

(» 

Chips, etc. . 

13 

0 

0 

Picking.. 

20 

0 

0 

Carriage on Fruit . 

13 

0 

0 


£74 

0 

0 


The cost of chip baskets, picking, and carriage, is expected 
to fall, but the annual cost is not likely to be less than £50 per 
acre. The above costs are actual figures from a dependable 
and successful cultivator. Two tons per acre is a good 
average yield for a black currant crop. A few growers have 
more than doubled this weight. With the price of black currants 
at present rates, the business is worth the risks, but with any 
big drop in the price, the cultivation of this crop will be un¬ 
profitable for a large proportion of cultivators. In view of the 
weight of jam made per ton of fruit, the cost of black currants 
to the jam makers has not been so high proportionally as o&er 
fruits. The development of this industry has had a beneficial 
effect on the districts it covers, as the money paid for {dcking 
goes into the poraest homes. > 
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IniOct and Fungoid Peats.— The most serious iaoublG i^U Js 
the gall<-mite. It is kept within bounds in many large planta* 
tions and *‘big buds” are difficult to find. This is only 
possible by ceaseless vigilance:—with any neglect or mismanage¬ 
ment the pest shows up in force again. Aphids are not so 
troublesome as they were, A few years back they seriously 
damaged crop prospects, but for the past five years the attack 
from this quarter has been slight.- Varioue caterpillars have 
given attention to the bushes lately—^tortrix, winter, and 
March moth larvae have been identified—and a spraying with 
arsenate of lead has been necessary to check them. The 
currant root aphid, which is covered by a woolly material like 
that of the woolly aphid of the apple, infests the root system 
in many plantations, but no deleterious effects have been 
observed from this source so far. Among fungi Cronnrtinm 
rihicola is the most serious, and will sometimes appear in 
July and defoliate the bushes in August. When this happens 
the next season’s crop has always been light. When it begins 
to show late in September no harmful results are noticeable. 
The gall-mite is, however, the only serious enemy of the black 
currant. 


* 

THE RURAL SECONDARY SCHOOL 
AS A FACTOR IN AGRICULTURAL 
EDUCATION. 

' J. G. McIntosh, B.So., 

Samuel King’s School, Alston. 

As a firm believer in the usefulness of the rural secondary 
school in a complete system of agricultural education, the writer, 
some years ago, began to extend the scope of the educational 
activities of his school to include the provision of lectures to the 
farming community. 

The school is situated in a remote and isolated area of the 
Pennines. The surrounding country is chiefly permanent grass 
pasture largely farmed by small farmers, who rear cattle and 
sheep. Practically no arable land exists in the district. 

The improvement of grass land, the rearing and feeding of 
stock, the diseases to which stock are subject, are all problems 
of first-class importance to the district; and it was obvious to 
the writer that the farming community not only needed the 
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results of modem scientific reseiurch but were eager to acquaint 
themselves with modem ideas and apply them to the solution of 
their problems. Contrary to the general view, he has found 
the farmer willing and eager to learn. 

In 1918 a modest scheme of local lectures on farming subjects 
was prepared and sanctioned by the Governing body of the 
school. The intervention of the War created difficulties, but 
enough experience had been gained to show that a very good 
field of educational work was open. 

In 1919 the scheme was extended and lectures were organised 
during the Winter sessions These have proved popular and 
beneficial. The attendance is good, many farmers coming long 
distances in severe weather over mountainous and desolate roads. 

The lectures, which usually last about an hour, are followed 
by questions and interchange of opinions. This is a valuable 
feature and not only the audience but lecturers have gained first¬ 
hand information of a practical and important nature. Facilities 
arc given to farmers to consult the lecturer on problems which 
have arisen, and it is becoming quite a common feature for 
lecturers to visit farms in the neighbourhood and study the 
problem on the spot. During the summer, excursions are 
organised to places of interest to the farmers. 

In this way it has been possible to bring to many farmers the 
advisory help of the central agricultural college for the area 
(Armstrong College, Newcastle-on-Tyne), and of the Newton 
Bigg Farm School. 

In framing a scheme of lectures it is imi>ortant that the sub¬ 
jects should have a direct bearing on the type of farming of the 
area, that the lecturers should be men of tact and good practicid 
knowledge, and that they should avoid scientific jargon. Men 
of outstanding authority in a particular subject are much 
appreciated, anH where possible we have endeavoured to obtain 
-their services. 

The cost of the scheme has been met in the following way. 
The County Education Authority of Cumberland allocatee a 
yearly grant to the Agricultural Department of AnnstioDig 
OoU^^, Newcastle-on-Tyne. On account of this grant the 
•Goonty receives muiy privileges from the Collie, and as the 
result ire have been able to secure the valuable services of 
P^essqr D. Gilchrist and'his'rtaS. Secondly, the Newton 

Bi^ Fem School is jdirtly fi nanced by Onmbeilahd and Weet- 
'iP|Kfandi, aiiii hfive bam giha^ indebted to Mr. Lindsay 
fifinoiiial. ki bethep, aiviee and betoras. 

B S 
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On the whole, the scheme has cost the school little, while the 
educational return has been great. Incidentally the younger 
generation receives more encouragement to attend farm schools, 
and the farmer has seen that money spent on secondary educa¬ 
tion in this area is not a vain thing. 

The following examples of lectures already given may be of 
interest:— 

Grassland and its Improvement. 

Breeding of Sheep, especially in relation to the Improvement of Wool. 

Sheep Scab and Sheep Dipping. 

Contagious Abortion. 

Economical Calf-rearing. 

The Production of Grade A Milk. 

Foodstuffs and their Value. 

Recent Progress in Veterinary Research. 

English Wool and its Improvement. 

The Present Supplies of Concentrated Manures. 

Manures, their Use and Abuse. 

As lecturers we have had Professor Gilchrist, M.Sc., Sir Daniel 
Hall, K.d.B.. P.R.S., Professor A. F. Barker, TSf.Sc.. W. 
Jackson Young, Esq., F.E.O.V.S., Profesor Cosser Ewart and 
many others. 

♦ 

BREEDING ANGORA RABBITS FOR 

WOOL. 

In the issue of this Journal for October, 1916, an article 
appeared on “ The Hearing of Angora Kabbits for their Wool,” 
giving a comprehensive account of the methods and conditions 
necessary for successful wool production as obtaining in France, 
where it forms a profitable small industry. In view of the 
increasing interest which is being taken in this subject the 
Ministry has caused inquiries to be made with regard to the 
breeding of Angora Babbits for wool in this country, and the 
following additional information has been obtained by one of 
the Ministry’s Inspectors. 

Clipping. —The usual method of securing the wool crop is 
said to be by clipping with an ordinary pair of scissors, care¬ 
fully done so as to secure the fullest possible length of the 
staple. Plucking, it is stated, is only satisfactory when the 
rabMt is fully in moult, and it is not easy to gauge when this 
condition exists. The method of test is to pull out about, a 
dozen strands together. If the animal is ripe for plucki^ 
these should come out e'aaily and without leaving any sore 
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appearance on the skin. The times of moulting vary greatly 
and depend, it is thought, much on the condition of the parents 
when mating takes place. With parents “ tight ” in coat it is 
believed that the progeny will moult less frequently and the wool 
will, therefore, be longer and of greater value. 

Crops. —^It is desirable to aim at about three crops of wool a 
year from each rabbit—^that is to say, a young rabbit bom in 
the autumn would be clipped at about 4 months old and may 
be expected to give two more crops within the 12 months. 

Housing. —^If kept in any numbers, the does can be put 
together when clipped, unless they fight, but when in coat each 
rabbit must be kept in a separate hutch, which should not 
measure less than 2 ft. 6 in. by 2 ft. by 1 ft. 6 in. high. Angora 
rabbits are said to be hardy and prolific if kept free from 
damp or draught. For bedding, wheat straw cut into 9 in. 
lengths is suitable. Sawdust (unless covered with wheat 
straw), oat straw and barley straw are unsuitable as they get 
entangled in the wool. 

G-rooming. —The rabbits need brushing once daily to keep 
the coat from matting, and a brush with short stiff bristles 
fixed in a pneumatic base is recommended. The wool which 
comes away on the brush is saved. 

Feeding. —Mashes and meal are unnecessary, green food, 
clover hay and good whole oats meeting all requirements. 

Marketing of Wool. —With regard to results, the average 
Angora rabbit 'produces 12 oz. of wool per annum, and it is 
reckoned that at present prices an average net profit of 208. per 
annum is realised. It is not known that there are any persons 
in this country breeding Angoras as a whole-time business, or 
on a large scale, but it is said that there is no difficulty 
whatever in disposing of wool. The Ministry has been in¬ 
formed that Mr. J. Holmes, Hon. Secretary, Universal Angora 
Babbit Society, of 44, Old Birch, Darwen, is willing to accept 
consignments of wool, in parcels of not less than | lb., provided 
it is clean and to some extent graded, but only white wool is 
wanted at present. Mr. Holmes has been appointed by the 
Society to diqwse of wool on behalf of members and others, 
and the wool is consigned to a spinner who is stated to have 
agreed to take all he can get op to a quantity representing the 
wool from 10,000 rabbits. The price for the best wool from 
white Angora rabbits has increased lately, and is stated to have 
been as much as 40s. per lb. in January last. 
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GOOSE-KEEPING FOR FEATHERS 
AND SKINS. 

The rearing of geese for the production of featiietB, down, and 
dressed skins, has been practised in Poitiers for several centuries 
and has led to the breeding of a goose especially adapted for the 
purpose. The feathers and down are plucked from the goose at 
different stages during its growth, and are sold for milUnery 
and bedding purposes. The dressed skins are used in the manu¬ 
facture of so-called “ furs ” and of delicate powder pufb, some 
of the best skins fetching as much as 20 francs each, and tiie 
carcasses are sold for the table. 

The total output of skins from the district is estimated at 
12,000 dozen per annum at a value of two million francs. The 
estimated value of the feathers is put at another two million 
francs, and the flesh at eight million francs. 

Oharacteristics of the Poitou Goose. —The Poitou Goose is 
reputed to be superior for the purpose to any other of the white 
breeds in Europe, in having snow white plumage without any 
trace of black or grey. An abundance of long, white, fine down 
is carried upon the breast. 

The bird is compact, rather short, broad and deep in body, 
short on the leg, with a relatively long neck. The head is rather 
round and short, with an elongated beak of a reddish colour in 
the adult. The young ganders average 14 lb. and geese 12 lb. 
in weight, whilst the adults are perhaps 2 lb. heavier. The 
goose at maturity will produce 20-50 eggs a year. Although 
not a prolific layer the breed possesses all the cWacteristics for 
economical production of skins and flesh, and is an active and 
good forager. 

Breeding. —Young geese are bred and reared by farmers, 
who raise flocks of from 60 to 100 young birds annually. The 
general practice is to retain only four geese, the requisite 
number for-mating vnth a gander, although in some cases five 
can be mated. The breeding flocks are thus limited, owing to 
the fact that the bellicose nature of the gtmders interferes with 
fecundity- if more than one is kept. 

For breeding, the birds should be over two years of age, 
it is well to replace them at seven or eight years. The heaviest 
birds are seldom selected for reproduction, a gn-nde r of about 
15Jib. weight being, mated to geese weighing 18 1b. The 
matings are made from 6 to 8 weeks before the first eggs are 
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expected. Grass and cabbage constitute the daily diet of the 
adult stock, supplemented with a small ration of oats during 
the breeding season to induce egg production. 

Batching and Bearing. —^Artificial hatching is not practised. 
The first laying of the goose is from 12-16 eggs, and ^ce 
the second batch of 6-8 eggs is late, it is generally found 
better to allow the goose to sit upon her own eggs. The first 
batch of 10-12 eggs is, however, sometimes entrusted to a 
turkey or to hens, if there is a prospect of the goose continuing 
to lay. 

The main hatches are out by the end of March, at which 
period each breeder has from 86-50 goslings. It is interesting 
to note, as an instance of the practicid nature of the people 
engaged in this industry, that the food resources of the holding 
are reckoned up at this time, and the flock reduced by the 
sale of a portion of the goslings at 16 days old, if it is found 
that the natural resources of the holding are insufELcient for 
the flock hatched. 

The goslings require little attention. Shelter from eon and 
rain is important as the young birds are subject to sunstroke 
and susceptible to dampness. The goslings are not allowed to 
enter water before they are 16 days old. 

Feeding is simple and economical and the result of long 
experience. The food given after 36 hours consists of bran and 
nettles finely chopped and moistened with water. Cabbage 
leaves are also used, and at four to five weeks old a small quantity 
of oats are added. This assists the growth of the wing feathers, 
and at eight weeks, when the wings cross, this addition of oats 
to the diet is very necessary. With the foraging in meadows 
and this simple feeding the goslings reach a weight of 6-7 lb. 
at eight weeks old. The birds are seldom fattened, as fattening 
detracts from the value of the skin. Carrots are, however, 
sometimes given with the object of fattening. 

After reaching 16 days old the goslings are allowed on to 
water and the whiteness of the feathers is attributed to frequent 
bathing in the waters of this region—waters which coutnin 
traces of salts of lithia. 

PlueWng.—The young birds are usually plucked three times, 
and produce about i lb. of bedding feathers, in addition to 
down, at each plucking. 

llMkailng.— After setting aside geese required for future 
breeding, the young geese are taken to special markets for 
sale alive. It is most necessary to choose the time for market- 
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ing exactly eight weeks after the previous plucking in order 
^ effect the marketing of the skin in fit condition. 

SUns.—The killing and skinning of the goose is carried out 
by collectors or poulterers. The latter is done while the carcass is 
still warm, the feathers being plucked from the skin and the 
down left on. The skins are dried for 10-16 days, after which 
they are packed and sold in dozens, following which they are 
specially cured and prepared, to produce the white and fluffy 
appearance which is their chief value. 

leathers.—The huge feathers of the wings and tail are used 
for the manufacture of artificial vnngs, or the tail feathers are 
split for use in feather boas. The ends of the quills are made 
into toothpicks. The crop feathers are used in making 
artificial birds or for ornaments, and finally the remains of the 
wings are formed into household dusters. 

In such a specialised industry developed over a long period, as 
is often the case, the methods employed are practical and 
economical., and appear simple when related. It is, nevertheless, 
obvious that the skill and knowledge a(*quirecl by long practice 
are an essential part of the industry, and even the special goose, 
in unskilled hands, would not yield the same desirable results. It 
may also well be that the local conditions have some special 
bearing upon successful production, and the reputation which 
the breeders of Poitiers have won is not easily to be imitated. 

Geese are. however, the moat simple of all poultry stock to 
manage, as pasture land supplies almost all their food, and they 
are especially adaptable to the small farmer, since very little 
capital or. labour is required. 

The information in this account has been obtained from an 
article by M. Ijegendre in the Revue de Zootcchnic for 
15th November, 1922, and an article by M. Charon in the 
Journal d'Agriculture Pratique, Ist July. 1922. The illustra¬ 
tions are reproduced from the latter article by kind permission 
of the editor. 

^ * ♦ ♦ « 0 

OFFICIAL SEED TESTING, 1921-22. 

Thh Annual Eeport of the Official Seed Testing Station will 
be published by the National Institute of Agricultural Botany 
ini the “ Technical Record ” for 1922, which wiH shortly be 
available. The following notes summarise the results during 
the season ending gist July, 1922. 
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The Jiumbw of Bamples received for teBting was 26,822> 
increase of over 2,000 on any previous season’s total. In 
March, 6,185 samples were submitted. The number of farmers 
usmg the Station was 86 per cent, higher than in the season 
of 1920-21. There was a large increase in the number of 
samples of cereal and red clover seeds received, but a decrease 
in samples of vegetable seeds; other kinds showed little change 

As might have been expected after the dry summer of 1921, 
home-saved seed was of better quality than usual. The main 
points of interest are set out below:— 

OerealB. —The germination of wheat and barley was well 
above the average, and that of oats and rye about equal to the 
average of previous years. Only 2J per cent, of the wheat 
samples showed germination below 90 per cent. There was a 
very large increase in the number of samples of wheat affected 
hy bunt or showing traces of ear-cockles, but there was much 
less ergot in rye. 

Boots and Vegetables. —The germination was on the whole 
slightly above the average, but parsnip, carrot and onion 
samples were of relatively poor growth. Mangold and beet 
were of high quality. 

Clovers.— English red clover showed an average germination 
of 83.6 per cent, as against an average for the past four years 
of 76.3 per cent. Its purity showed improvement also, this 
being most marked in the case of injurious weed seed content. 
Whereas in the two previous seasons 8.1 and 7.4 per cent, of 
samples of English red contained 1 per cent, or over of in¬ 
jurious weed seeds, the figure for 1921-22 was below 1 per 
cent. English white clover showed a similar but less marked 
improvement. Sainfoin was of better quality than in any of 
the four previous seasons. Czecho-Slovak clovers, which were 
of low purity in the two previous seasons, showed considerable 
improvement in this respect. 

The dodder content of all clovers was slightly above that of 
the previous season—this was probably due to the fact that the 
climatic conditions for ripening the seed were more favourable 
than usual. 

Qrasaes. —^It is rather difficult to draw any close comparison 
between the purity and germination figures for the past season 
and those for previous seasons, since there has been a. radical 
change in the manner of testing. Now that the Continental 
method is being used lower purity figures and higher germina¬ 
tion figures result. Making allowance for this, however, it 
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''seems Boost probable that.ryegrasses were eeareely.qp-tPL^® 
usual standard, that Timothy and meadow fescue were of 
average quality, and that cocksfoot and dogstail were atout the 
average. It might perhaps be imted that the neW cr<^ tye- 
grasses were of excellent quality, though shwrt in quantify, but 
the average was lowered by the large amount of old seed <m 
the market. 

« « - • « • » 

MONTHLY NOTES ON FEEDING 
STUFFS: 

FEEDING FOE BACON PKODUCTION. 

E. T. Halnan, M.A., Dip. Agric. (Cantab.), 

Ministry of Agriculture and Fisheries. 

In the March issue of the Journal, it was pointed out that pocor 
quality bacon results from the use of unsuitable mixtures of 
feeding stuffs, particularly towards the end of the fattening 
period. It is, however, possible to produce the wrong type of 
carcass from a pig, which, from the breeding standpoint, has 
all the points necessary for the formation of ideal bacon, even 
though suitable feeding stuffs are used. The ideal side, firmn 
the bacon curer’s standpoint, is one weighing 50^ lb. Y^en 
finished, with good ham, thick streaking and good loin, the 
middle weighing a few pounds more than the ends. Above all, 
the proportion of lean to fat must be high, and the back fat 
should never be more than in. in thickness. A bacon pig 
of the right type, and weighing 200 lb. live weight, should kill 
out at 160 Ib. dressed weight at about 5-6 months old. Whether 
the pig kills out at the right proportion of lean to fat depends 
largely upon the judgment of the feeder in maintaining the right 
proportion between the albuminoids and non-albuminoids 
throughout the growing and fattening period. In fattening the 
pig, the pig feeder is dealing with an animal in an actively 
growing state, and it is therefore necessary to provide adequately 
for the growth of the animal as well as for fattening. This is 
a very important point, and an error in feeding during the early 
stages of fattening is not easily put right later. If pigs receive 
insufficient protein (albuminoids) during the early stages they 
will kill out unduly fat at 2001b. live weight. In.the early 
steges of the pig’s life, the nutritive ratio of the ration should 
he M narrow as 1: 3 or 4, widening out in the latter stage of 
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ICMittrinl 

Cost of 

Btarah 

BqniT. 

Price 

Price 

XMweBiPTMm. 

Fries 

per 

Price per 


Tnlne 

Food ’ 
Ynlueper 

ll^t. 

Bteron 

■qniv. 

per lb. 
Starch 


Qr. 

Owt 

T». 

Ton. 


Bqniv. 


•- 

lb. 

s. 

* 

s. 

* 

e. 

£ 

B. 


e. 

d. 

Wheat, British - 

41/6 

604 

9/S 

9 

5 

0 

IS 

8 

7 

71*6 

2/4 

1*23 

Barley, British Feeding 

27/0 

400 

7/7 

7 

12 

0 

14 

6 

18 

71 

1/11 

1*03 

„ Danubian „ 

^9/6 

— 

8/3 

8 

5 

0 

14 

7 

11 

71 

2/2 

1*16 

„ Persian „ 

26/9 

— 

7/6 

7 

10 

0 

14 

6 

16 

71 

J/11 

1*03 

Oats, English White 

30h 

336 

10/- 

10 

0 

0 

16 

9 

4 

69*5 

3/1 

1*65 

„ „ Black & Qrey 

27/0 

— 

9/0 

9 

0 

0 

16 

8 

4 

69*6 

2/9 

1-47 

„ Scotch White 
„ Canadian No. 2 

36/- 

— 

12/- 

12 

0 

0 

16 

11 

4 

69-6 

3/0 

2*01 

Western 

80/0 

320 

10/6 

10 

10 

0 

16 

9 

14 

59*6' 3 3 

1*74 

„ „ No. 3 „ 

28/3 

— 

9/11 

9 

18 

0 

16 

9 

2 

69*5 

3/1 

1*65 

„ „ Feed 

27/6 

— 

9/7 

9 

12 

0 

16 

8 

16 

596 

2/11 

1*56 

„ American - • 

25/3 

— 

8/10 

8 

17 

0 

16 

8 

1 

59*5 

2/8 

1*43 

„ Argentine • 

25/0 

— 

8/9 

8 

15 

0 

16 

i 

19 

69*6 

2/8 

1*43 

liaise, Argentine- 

38/6! 480 

9/0 

9 

0 

0 

16 

8 

5 

81 

2/- 

1*07 

American - 

Beans, English Winter - 

37/6 

_ 

8/9 

8 

16 

..0 

15 

8 

0 

81 

2/- 

1*07 

46/- 

532 

9/8 

9 

13 

1 

18 

7 

15 

67 

2/4 

1*25 

„ Rangoon - 

— 

— 

8/9 

8 

16 

1 

IS 

6 

17 

67 

2/1 

1*12 

Peas, English, Dun 

56/- 

504 

12/5 

12 

8 

1 

13 

10 

15 

69 

3/1 

1 *65 

Rye, Home-grown 
Millen* ofEals— 

30/- 


8/- 

8 

0 

u 

18 

7 

2 

71*6 

2/- 

1*07 

Bran, British - 

— 

— 

— 

7 

2 

1 

11 

i ® 

11 

45 

2/6 

1-34 

„ Broad - 
Fine middlings (Im* 

_ 

— 

" 

8 

5 

1 

11 

i ^ 

14 

45 

:»/- 

! 1*61 

ported) 

— 

— 

— 

9 

0 

1 

6 

: 7 

14 

72 

12/2 

1*16 

Coarse middlings! 












(Bntisb) 

— 

— 

— 

7 

2 

1 

6 

6 

16 

64 

1/10 

. 0*98 

Pollards (Imported) 

— 

— 

— 

6 

12 

1 

11 

! .■> 

1 

60 

1/8 

0*89 

Baarley Meal - 

— 

— 

1 - 

10 

0 

0 

14 

9 

6 

71 

2/7 

1*88 

Maize - 

— 

_ 

! — 

10 

5 

a 

15 

! 9 

10 

81 

2/4 

1*23 

„ Germ Meal - 

— 

— 

; _ 

9 

5 

1 

2 

, 8 

3 

85*3 

1/11 

1*03 

„ Gluten-feed 

— 

— 

! — 

9 

6 

1 

12 

! *7 

! • 

13 

75*6 

2/- 

1*07 

Locust Bean Meal 

— 

— 

_ 

8 

7 

0 

11 

i 7 

16 

71*4 

2/2 

1*16 

Bean Meal • 

— 

— 

1 

1 12 

0 

j 1 

18 

10 

2 

67 

3/- 

1*61 

Fteh „ . . . 

— 

— 

1 — ! 

! 10 

10 1 

1 

0 

> 11 

10 

63 

4/4 

2*32 

Linseed 

— 

— 

_ j 

1 20 

16 

1 

16 

i 18 

19 

119 

3/2 

1*70 

„ Cake, English 





1 







(97o oil) 
CottonscedCake,English 

— 

— 

j 

j 12 

17 

i 

2 

5 

10 

12 

74 

2/10 

1*52 

(Egyptian 

Seed) 








1 





(BJ7.oil) 

— 


— j 

; 7 

11 

2 

U 

i> 

11 

42 

2/8 

1*43 

» n Rgyptian 



i 









oil) 

— 

— 

— 

7 

10 

2 

0 

> 5 

10 

42 

2/7 

1*38 

Coconut Cake (67o oil^ 
Palm Kernel Cake 

— 

“*• 

— 


15 

1 

16 

7 

0 

1 73 

l/ll 

1*03 

(8 7. oil) 

— 

‘ — 

— i 

1 7 

0* 

1 

7 

5 

13 

76 

1/6 

0*80 

„ „ Meal 












(27„ „ ) 

_ 

— 

_ 

5 

15 

1 

8 

4 

7 

71*3 

1/3 

0-67 

Feeding Treacle - -! 

— 

_ 

— 

4 

6 

0 

9 1 

3 

16 

61 

1/6 

0*80 

Brewers* grainSjdrieil ,ale 

— 

— 

— 

7 

17 

1 

8 : 

6 

9 

49 

2/8 

1*43 

„ „ „ porter 

— 

i — 


7 

10 

1 1 

8 

6 

2 

49 

2/6 

1*34 

„ „ wet, ale 

— 

— 

— i 

1 

12 

1 0 

11 

1 

1 

! 15 - 


1 0*76 

wet,port<er 


1 - ' 

— 1 

i 1 

8 

Li 

11 

0 

17 

! 16 

1 U2 

1 0*62 


« A.t Liverpool. 

KOTl.-~The prioM quoted ubove repreee a t ^ avegraipe loioee at which actual wholeeaie 
traiiaaotloiif have taken place in London, unten otherwiae eteted, and refer to the price ex mill or 
■tore. The priooi were enrrent at the end of January and are, aa a rule, oopaiderahly lower than 
the prioee at local oountry markeCe, the differenoe beinv due to carriage and dealers* commission. 
Bnym oan, however, easily compare the relative prices of the feedlnir stuffs on offer at their local 
minhat the method ol oakwlation need In theee notes. Thus, suppose ooomiut cake is offered 
locally at £10 per too. Its nanurial value is £1 IK per too. The food value per ton is therefore 
£8 K per ton. DivWng this figure by 71, the starch eouivaleot of coconut cake as given in 
the table, the coat per unit of stanm equivalent is Ss. Id. Dividing this again by 82*4, the number 
ofponads of stucn equivalent in 1 unit, the ooet per lb. of etaroh equivalent ie I'SId A similar 
ca fo tt l atton win show um relative cost per lb. of steioh equivalent of otner fei^ng stuffs on tbaiame 
local market. From mmlte of enoh caleolatloiu a bnver oan detarmine whtoh feeding stuff gives 

him the best taint at the nrteee quoted on hiaoiim market. The manuilal value per ton figwee are 
oalculaled on the basts of the following unit pricee :~K, lie. Id.; F^O., 4s. 7d.; K.0,2a lOd 
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fattening to 1: 6 or 6. Adherence to these ratios will produce 
the right type of caVcass, provided, of course, that a good type 
of bacon pig is being used. From a practical standpoint, the 
pig feeder will need to take care that sufficient food rich in 
proteins is included in the mixtures fed. The home-grown 
feeding stuffs, wheat, oats, barley and rye, all have too wide 
a nutritive ratio and need to be used in conjunction with a 
feeding stuff rich in protein, such as peas, whey, meat meal, 
dried blood, etc. The proportions in which these several feeding 
stuffs require mixing to obtain the best results can be worked 
out from the tables given in Miscollaneous Publication No. 32, 
Bations for Live Stock. 


Farm Values. 


CHOPS. 

Value per 
Ton on 
Farm. 

£ s. 

ICanurial Food 
Value per Value per 
Ton. Ton. 

£ 8. 1 £ R. 

starch 
Equivalent 
per 100 lb. 

TaC? 

per 

unit 

S E. 

1 ted. 

Market 
Value per 
lb. S.B. 

d. 

Wheat. 

8 1 

0 18 

7 3 

71-6 

2/0 

1-07 

Oats. 

6 15 

0 16 

5 19 

69’5 

2/0 

1'07 

Barley. 

7 16 

0 14 

7 2 

71*0 

2/0 

1*07 

Potatoes - . - . 

2 0 

0 4 

1 16 

18-0 1 

2/0 

1*07 

Swedes .... 

0 17 

0 3 

0 14 

7*0 1 

2/0 

1-07 

Mangolds .... 

0 15 

0 3 

0 12 

6*0 ■ , 

2/0 

1*07 

Good Meadow Hay 

4 19 

0 16 

4 3 

31*0 

2/8 

1*43 

Good Oat Straw ... 

2 13 

0 8 

2 5 

17*0 1 

2/8 

1*43 

Good Clover Hay 

6 9 

1 4 

4 5 

32-0 

2/8 

1*43 

Vetch and Oat Silage - 

2 1 

0 8 

1 13 


2/t 

l-2‘'' 

1 
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PRICES OF ARTIFICIAL MANURES. 


NOTE.«->UnleBB otherwise stated, prices are for not less than 2*ton lots f.s,r. in 
towns named, and are net cash for prompt delivery. 




Krice per ton 


Desobiption 

Bristol 

Hull 

L’pool 

L'ndn 

Cost per 
Unit at 
Tendon 

Nitrate of Soda (N. 15|t p6r cent.). 

£ B. 

14.10 

£ s. 
14. 5 

£ s. 
13.10 

£ s. 
13.12 

8. d. 

17. 7 

„ „ Lime (N. 13 per cent.) . 

... 

... 

... 

12. 5 

18.10 

Sulphate of Ammonia, ordinary 

16. 0* 





(A. 2o{ per cent.) 

16. 0* 

16. 0* 

16. 0* 

(N)15. 5 

„ „ „ neutral 





(A. 25} per cent.) 

17. 3* 

17. 3* 

17. 3* 

17. 3* 

(N)16. 2 

Kainit (Pot. 12} per cent.). 

... 


... 

2. 0 

3. 2 

,, (Pot. 14 per cent.) . 

2. 5 

2. 1 

2*12 

2. 7 

3. 5 

Sylvinite (Pot. 20 per cent.). 

..'T 



3. 0 

3. 0 

Potash Salts (Pot. 30 per cent.) 

... 

... 

... 

4. 5 

2.10 

Muriate of Potash (Pot. 50 per cent.) 

9.10 

8.1 0 

8. 0 

8. 5 

3. 4 

Sulphate of Potash (Pot. 48 per cent.) 


12.15t 

11.15 

11.15 

4.11 

Basic Slag (T.P. 30-32 per cent.) . 

hVi5§ 



3.17§ 

2. 6 

„ „ (T.P. 20 per cent.) . 


2.‘i‘2§ 




„ (T.P. 24 per cent.) . 


2* 8§ 

2.’‘7§ 


... 

„ „ (T.P. 20-22 per cent.) . 

2.i2§ 

' 2. 5§ 

... 

2.‘i4 

2. 7 

„ (T.P. 16-18 per cent.) . 

Slag bhosphate (T.P. 60 per cent.) 

2. 2§ ... 

2. 0§ 

2.1 ]§ 

3. 0 

6. 7§ 


! 

6.15§ 

2. 3 

,. „ (T.P. 50 per cent.) 


... 

... 

5.15§ 

2. 4 

„ „ (T.P. 40 per cent.) 

4. 7§ 


... 


... 

Superphosphate (S.P. 35 per cent.) 

4. 7 

... 

4. r,§ 

4* b 

2. 3 

(S.P. 30 per cent.) 

Bone Meal (T.P, 45 per cent.) . 

3.17 

3. 7 

:li5§ 

i 3.12 

2. 5 

y.io 

9.10t 

9. 0 

1 8.12 


Steamed Bone Flour (T.P. 60 per cent.) 

S.lOt 

7.10t 

7.10 

' 6.17 

... 

Fish Guano (A. O-lo, T.P. 16-20 per cent.)... 

12.15 


12. 5 

13. 5 

... 


Abbreviations : N.==Niti'ogc*n ; A.—Ammonia ; 8.P.==Soluble Phosphate ; T.P.= 
Total Phosphate ; Pot.—Potash. 

* Delivere^l in 4-ton lots at purchaser’s nearest railway station, 
t Delivered (within a limited area) at purchaser’s nearest railway station, 
j At Ooole. 

§ Prices include cost of carriage from works to town named. Hull pri es include 
delivery to any station in Lincolnshire or Yorkshire. Cost to purchasers in other 
districts will be greater or less according to the distance of different purchasers 
from the works. 

THE ADVISORY SERVICE OF THE 
MINISTRY. 

Thebe have recently been made a number of appointments of 
Agricultural Advisory Officers at Colleges and Universities, and 
it will probably be convenient to farmers and others interested to 
have a full list of officers at the thirteen advisory ^centres in 
England and Wales. The counties served by each officer are as 
stated below;— 

Name of AdvUter^ Subjoct. 

T. Wallace, M.Sc., Chemistiy 
A.I.O* 

E. Ballard, B,A. Entomology 


Centre, Counties, 

Bwstol; Gloucester *> 

Agricultural aud I 

Horticultural Hereford I 

Besearch Sta* Somerset / 

tion Wiltshire I 

Worcester J 
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Tsa ADyteoBY Bmyjoa of tsb mikistet. [Aim; 


Gmire, 
Cambbii^ : 
Sobool of Agri- 
culture 


Leeds: 

University Dept, 
of Agriculture 

Makoeester : 

University 

Nbwoastle-dpon- 

Tyne: 

Armstrong Coll. 
Agricultural 
Dept. 

Newport (Salop); 

Harper Adams 
Agricultural 
Coll. 

Nkwtoi? Abbot : 

Seale Hay lie 
Agricultural 
OoU. 

Reading : 

University Coll. 


Sutton Bonington 
(Notts.); 
Midland Agric. 
and Dairy Col‘ 
lege 

Wye: 

South Eastern 
Agric. College 


Count^i^ 
Bedford 
Cambridge 
Essex 
Hertford 
Huntingdon 
Isle of Ely • 
Lincoln (Holland) 
Lincoln (Kesteven) 
Norfolk 
Northampton 
Soke of Peterboro* 
Suffolk, East 
Suffolk, West 


Name of Adj^er, 

" F.R.Petherbidg6,M.A. Biology 
W.S.MansfielalB.A. Chemistry ' 
W, A. R. Dillon Weston, B.A. 
Mycology 


Yorkshire,E.Riding*^ T. H. Taylor, M.A. Entomology 
„ N. „ > J. A. Hanley, Ph.D, Chemistry 

„ W. „ J W. A. Millard, B.Sc. Mycology 


Cheshire ) Kenneth M. Smith Entomology 

Lancashire ) E. Holmes Smith, B.Sc. Mycology 


Cumberland 

Westmorland 

Durham 

Northumberland 


) S. H. Collins, M.Sc. 

R. A. Harper Gray, 
} M.A., M.Sc. 


Chemistry 

Entomology 


Salem 

Stafford 

Warwick 


Cornwall 

Devon 


■^^N. C. Preston, B.Sc. 

W. E. H. Hodson, 

I A.R.C.S. 


Mycology 


Entomology 


Berkshire • 

Buckingham 

Dorset 

Hampshire 

Isle of Wight 

Middlesex 

Oxford 


F. 0. Mosley, F.L.S. Entomology 
j W. Buddin, B.A. Mycology 


Derby 
Leicester 
Lincoln (Lindsey) 
Nottingham 
Rutland 


A. Roebuck 

H. H. Stirrup, M.Sc, 


J 


Entomology 

Mycology 


Kent 
Suirey 
Sussex, East 
„ West 


F. V. Theobald, M.A. Entomology 
E. S. Salmon, F.L.S. Mycology 
W, Goodwin, D.Sc. Chemistry 


Aberystwyth : Brecon and Radnor" 

Universi^ Coll. Cardigan 
, of Wales Carmarthen 

Merioneth 
Montgomery 
Pembroke 


T. W. Fagan, M.A., Chemistry 
F.I.e. 

J. R.W. Jenkins, B.Sc.. Entomology 
D. W. Davies. B.Sc. Mycology 
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CBtUre, . CouHtie$, 

Banqoe : Anglesey 

University Coll. Carnarvon 
of North Wales Denbigh 
I^lint 

Cabdiff ; G lamorgan 

University Coll, 
of South Wales Monmouth 
and Monmouth 


I^ame of Adviser^ Su^eet, 

G. W. Bobinson, M. A. Chemistry 
C. L. Walton, M.Sc. Entomology 
T.Whitehead,A.B.C.S. Mycology 

N.Bi88ett,M.R.C.V,8. Veterinary 
Science 

J. Rees, B.A., B.Sc. Mycolo^ 

H. W.Thompson, M.Sc. Entomology 


It will be observed that at most centres there are an ento¬ 


mologist and a mycologist, and it is expected that within the next 
twelve months this will be the case at every centre. Chemists 
have been appointed at six centres only, but elsewhere arrange¬ 
ments are generally made to supply advice which requires expert 
knowledge of agricultural chemistry, although no special appoint¬ 
ment has been made. At only one centre (Cardiff) has an adviser 
in veterinary science been appointed, but it is proposed to provide 
for the appointment of veterinary advisers at other centres where 
the local conditions appear specially to demand it. Tt is not the 
intention that veterinary advisers should interfere with the 
legitimate practice of veterinary practitioners and consultants, but 
give advice and conduct research in subjects of public interest— 
epidemics or cases of high and long continued mortality in a 
flock or herd. This branch of the advisory service will be linked 
up with the Research Institutes in Animal Pathology. Another 
development already far advanced is the appointment of agricul¬ 
tural economists, who will act in the capacity of advisory officers, 
particularly in the matter of costings, in their districts: it is 
hoped that the scheme, which is not yet quite complete, will be 
dealt with in the May issue of the Journal, It may be mentioned, 
however, that the work will be conducted from five centres, at 
each of which an economist (whose name is given below) will be 
responsible for the scheme in the areas indicated, respectively 

OXFORD—Inetitute of Agricultural Economics; Director, C. S. Orwin, M.A, 
(Area, west of Reading area, boundary yet to be precisely 
defined. The Institute will act, not only as a provincial 
centre, but as the co-ordinating centre of the whole scheme.) 

Cambridge —J. A. Venn, M.A. (Area as in Table above.) 

Leeds —A. G. Ruston, B.A., D.Sc. (Area as in Table above.) . 

Reading —J. S. Simpson, B.Sc. (Area to be adjusted with Oxford.) 

Wye—J. Wyllie, B.Sc. (Area as in Table above.) 


The Ministry’s general seheme for the provision of advice is 
ocpluned in Leaflet No. 279, and a number of (bounties and some 
adiusory centres have issued punphlets giving details of the 
annuDgements in particolar areas. As a rule a farmer in need 
of advice inll first turn to the Agricultural Organiser fer his 
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Covmty. This officer deals at once with any qaestioiui relating 
to ordinary fanning practice, but if the difficulty is of a spedalist 
character, one to which no easy solution is forthcoming, or one 
that necessitates a little inquiry on the spot or a minor investiga¬ 
tion of the circumstances, then it falls to be dealt with by the 
appropriate Advisory Officer. 

It will be seen that a part of the work of these specialist 
Advisory Officers comes to them either directly or indirectly from 
the farmer who requires assistance on some' specific point: but an 
equally important part of their work reaches them from the 
Eesearch Institutes. The aim of Besearch Institutes is, in 
general, national, t.c., research is carried out without special 
reference to locality and soil. Sooner or later, however, this 
research reaches a stage at which application to local conditions 
is required. It is, therefore, the duty of the advisory officers to 
interpret the work of Research Institutes in accordance with local 
needs, to supplement it by the investigation of local problems 
and to ensure as far as possible that local agricultural methods 
keep pace with the progress made in agricultural research. 

It should be explained that as a consequence of the administra¬ 
tive responsibility placed on the Ministry in connection with the 
control of certain plant diseases, the plant pathological Advisory 
Officers, besides discharging the duties mentioned above, act also 
as the Ministry’s intelligence officers. 

To prevent duplication of effort in the provision of advice, it 
has been arranged that provincial centres will hold periodical 
meetings between the advisory officers and the organisers working 
in the area covered by a College. In this way it is hoped to 
ensure both an exchange of information and common action when 
that appears desirable in order to meet some special need that 
has arisen in the area. Secondly, in order to secure co-ordina¬ 
tion between the Technical Officers of the Ministry and the 
-4dvi8ory Service, especially in connection with plant diseases, 
meetings of the Ministry’s Technical Officers and the Advisory 
Officers are held periodically. 

• *•*** 

The index numbers of prices of agricultural produce in 
England and Wales show that on the whole, average prices 

Tli« Agricultiual February were lower than in 

Humber. increase compared with the 

corresponding month, in 1,911-18 being 
68 per cefit. against 68 per cent, in January. Most commodities 
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wer<6 relatively cheaper than in January, the decline in the case 
of eggs being exceptionally sharp. 

It has been suggested to the Ministry recently that these 
index figures give a more favourable impression than the 
position of the arable farmer really warrants. It will be under¬ 
stood that the average index figure takes account of the 
principal farm commodities, due allowance being mafie for the 
proportionate value of the different products; for instance, more 
weight is given to live, stock and milk than to com, because 
on the average the former products bulk more largely in the 
farmer’s receipts than the latter. Individual farmers or groups 
of farmers may be differently affected, and it is not suggested 
that the index number can be regarded as accurately representing 
every type of farming. It is merely an average, and certain 
classes of agriculturists are no doubt less favourably situated 
than the average. 

The following table shows the percentage increases in each 
month since January 1920:— 


PERCENTAaE INCREASE COMPARED WITH THE 

Month in 1911 
Month. 1920. 

AVERAGE OF THE CORRESPONDING 

-13. 

1921. 1922. 1923. 

January ••• 


200 

183 

75 

68 

February ... 


195 

167 

79 

63 

March 


189 

150 

77 

_ 

April 


202 

149 

70 

_ 

May 


180 

119 

71 

_ 

June 


175 

112 

68 

_ 

July 


186 

112 

72 

_ 

August 


193 

131 

67 

_ 

September 


202 

116 

57 

... 

October ... 


194 

86 

59 

...... 

November 


193 

79 

62 


December 


184 

76 

59 


Wheat and barley were cheaper than in 

January, 

the former 


declining by 8d. and the latter by 6d. per cwt., and barley 
was only 12 per cent, dearer than before the war. Oats con¬ 
tinued relatively dearer than wheat or barley, and prices rose 
slightly, but as the rise was not so great as is usual in February 
the index number shows a decline. Potatoes were cheaper 
and sold during February at town markets at 6 per cent, below 
the pre-war price. Prices of hay showed little variation and 
town prices were 42 per cent, above those ruling in 1911-18. 

Prices of fat cattle, though showing a hardening tendency 
daring February, remained at 61 per cent, above pre-war figures. 
F^ sheep advanced by Jd. per lb., but this rise is relatively 
snaaller than is usual at this time of the year and the index 

p 
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number is therefore reduced. Fat pigs were easier and averaged 
88 per cent, more than in 1911-18. Prices of fat stock are 
on the whole quite as high as a year ago, pigs and sheep being 
dearer and cattle Gd. per 14 lbs. stone cheaper. Dairy cattle 
became cheaper during February, and at 67 per cent, above the 
pre-war price are selling at less money than in any month since 
September last. Store cattle remained practically unchanged 
at 36 per cent, above 1911-18, whilst the increases in store 
sheep and pig prices were relatively less than in the base years. 
Store pigs at two and a half times the pre-war price remain 
very dear as compared with the price of fat pigs. 

Butter and cheese are much dearer than a year ago, prices 
of butter being about 20 per cent, and of cheese about 40 per 
cent, higher than in February 1922. The sharp rise in cheese 
prices since October has been due to smaller imports, but 
imports of butter in recent months have not been lower than in 
the corresponding period of last year. There has. however, 
been a very active demand for butter in the past few weeks. 
Eggs declined from an average of 2s. 4:[d. per dozen in January 
to Is. 8d. per dozen in February and were very little dearer 
than in March of last year. In Februarv' 1922, egg prices were 
82 per cent, higher than this year. 

The following table shows the average increases during recent 
months in the prices of the principal commodities :— 

I’erckntaok Inchease as compared with the Average Prices imi.iNG in 

THE CORRESPONDING MONTHS OP lOU-l.t. 

1922 192.'5. 


Commodity. 

Feb, 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Wheat 

50 

24 

32 

32 

33 

28 

Barley 

49 

29 

34 

17 

20 

12 

Oats. 

48 

33 

38 

36 

43 

39 

Fat cattle 

67 

49 

48 

48 

61 

61 

Fat sheep 

72 

90 

87 

81 

103 

97 

Fat pigs 

82 

85 

94 

94 

102 

88 

Dairy cows ... 

t 

69 

74 

72 

74 

67 

Store cattle ... 

t 

30 

29 

28 

36 

36 

Store sheep ... 

t 

106 

93 

83 

105 

100 

Store pigs ... 

t 

135 

148 

151 

171 

154 

Kggs. 

106 

104 

98 

63 

86 

46 

Ponltiy 

80 

77 

75 

86 

81 

80 

Milk. 

117 

90 

90 

90 

90 

90 

Butter 

41 

71 

72 

73 

73 

72 

Cheese 

33 

36 

55 

60 

85 

88 

Potatoes 

122 

3 

8 

7 

—1* 


Hay. 

32 

45 

45 

47 

43 

42 


* Decrease. 

t Markets for store stock were closed during the greater part of February, 
1922, owing to foot-and-mouth diseaBe. 
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This scheme is now in operation in the majority of counties 
in England and Wales. Its object is to provide facilities for 
and Chick individuals who are 

THafrinhiiUnn engaged in poultry-keeping in a small way, 

<3 >1 ici€fca obtain stocks of fowls of good productive 
C omBi . (japacity from approved breeders in their 
district. It is designed particularly to help beginners in poultry¬ 
keeping. The larger poultry-keeper is, as a rule, fully aware 
of the importance of using only the best stock, both for egg- 
production and for table purposes. The small man or the 
beginner needs to have the advantages of it brought home to him. 
The scheme has been in operation for several seasons throughout 
the country, and it is hoped that before many years are over 
tlie productive quality of our ordinary poultry skK*k will have 
liet n considerably improved by its help. 

That there is a large field for the further development of the 
j)niiltry industry in this country is evident from the fact that 
in each of the last three years over £15,000,000 worth of eggs 
and jjoiiltry has been imported into the United Kingdom from 
<*ountries abroad, most of which remains in Great Britain, whilst 
(b*^re is a large amoiint (10 million pounds worth in 1920, and 
11 million pounds worth in 192D imparted into Great Britain 
from Ireland. 

11ie details of the scheme include the approval of a breeder 
of poultry in each district as a “ station-holder.” from whom 
eggs and chicks may be bought. Before approval is given, his 
j) 1 uiises have to satisfy inspection by the County Poultry 
Instructor. It is an essential condition of this scheme that tlte 
t‘ggs and cliicks are sold bj^ him to cottagers, etc., at specially 
favourable prices, which are fixed by the county authorities. 
The distribution of eggs under the scheme finishes on the 
15th May, and that of chicks on the 31st May. Small poultry- 
keepers who have not done so already should make a point of 
taking advantage of the scheme, and if they find themselves in 
difficulties about it, they should send to the Ministry of Agricul¬ 
ture for leaflet No. 889, which will give them all the information 
they are likely to need. 


The following note has been received from Mr. Charles 
Mosley, Assistant Curator of the Huddersfield 

Weevn miested =- 

” Some time ago a large consignment 

of ‘ Spanish ’ garlic was received by a 
Yorkshire house of wholesale druggists, which proved to be 
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infested by a weevil. I submitted specimens to the British 
(Natural History) Museum, and received the information that 
the name is Brachycerus cinereus. 

The same firm has for years imported garlic in great quantity 
but neither before nor since has any of it been affected in this 
way. This particular consigiunent was alive with the weevils 
—all in the imago state, for in the portion that I examined I 
failed to detect either larvffi or pups. The fact that Brachyeerm 
cinereus will attack garlic presents an economic proposition 
against which users of that and similar commodities need to be 
on their guard.” 

♦ lit ♦ ♦ « « 

Fbom correspondence received by the Ministry, it would appear 
that many landowners are under the impression that tiie terms 
on which lay tithe rentcharge can be 
redeemed under the Tithe Act, 1918, at the 
present time are higher than those for cases 
in which application was made under the 
Act on or before 1st January, 1921. The Ministry desires, how¬ 
ever. to point out that, although for the purposes of redemption 
the ‘‘ gross annual value ” of tithe rentcharge is now 104 per 
cent, as compared with 100 per cent, before 2nd January, 1921, 
and the number of years’ purchase of the net annual value taken 
as the amount' of the consideration for redemption is now 22 
instead of 21, the cost of redeeming lay tithe rentcharge is, 
as a rule, much less now than in 1920. This is due to the 
fact that, in arriving at the net annual value of tithe rentcharge 
for the purpose of calculating the amount of the consideration 
money for redemption, it is necessary for the Ministry to deduct 
from the.” gross annual value,” inter alia, the average amount 
paid or payable by the titheowner in respect of the rentcharge 
on account of rates during the three years immediately preceding 
the date of the application to redeem. In this connection it 
may be noted that the average of the rates paid or payable by 
lay titheowners for the three years, 1920, 1921 and 1922, is in 
most parishes considerably higher than the average for the 
three years preceding 1920. Where the application is made at 
the present time, the consideration money, calculated as pre¬ 
scribed by the First Schedulb to the Tithe Act, 1918, works out 
in an average case at approximately 12| years’ purchase only of 
the present value of lay tithe rentcharge, as compared with 
15 years’ purchase in 1920. It is to be observed that lay tithe 
rentcharge includes tithe rentcharge payable to the Ecclesiastical; 


Bedemption of 
Lay Tithe 
Rentcharge. 
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CiommiBsioners, CoUegOB and Municipal CorporationB, aa well aa 
tithe rentcharge payable to individnal lay owners. 

Forms and instructions as to redemption procedure are supplied 
by the Ministry on request. 


The Ministry considers that it is desirable to draw attention 
to the fact that the use for seed purposes of milled sainfoin has 
Sainfoin—Advan- over the use of sainfoin in husk, 

tase of 'Usins some districts there may be a prejudice 
MillaA «—-» ” against the use of milled seed, the opinion 

being held that stocks of the old common 
sainfoin are more likely to be geniune if obtained in the husk. 
There does not, however, nowadays appear to be any grounds 
for this belief. Evidence that has accumulated during the past 
five years at the Official Seed Testing Station shows that higher 
purity and germination will usually be obtained from milled than 
unmilled seed. 

The purity of sainfoin in husk is on the average one or two 
per bent, lower than that of milled seed. Moreover, the nature 
of the impurity is different. It is difficult entirely to eliminate 
brome grass, bumet or similar large seeds from unmilled sain¬ 
foin, whereas the impurity in the milled seed consists usually 
of broken fragments of seed. 

Unmilled sainfoin always contains a small proportion of husks 
which are either entirely empty or which contain partially 
developed seeds. These would be eliminated by milling. Also 
a healthy seed may have great difficulty in breaking through 
the husk and may die in the process. It will be clear, therefore, 
that, other things being equal, a milled sample of seed will have 
a higher germination than the same sample in husk. 


The Ashby Bosworth Committee has agreed on the payment oi 
adult male workers at the rate of Sis. for a week of 54 hours with 
overtime at 7d. per hour on weekdays and 
lOd. per hour on Sundays. The agree¬ 
ment will operate until one month after 
notice of any revision is given by either 
side of the Committee. * 

The Devonshire Committee has reached a further agreement 
providing for payment to adult male workers at the rate of 80s.' 
for a week of 51 hours, with overtime rates of 8d. and lOd. per 
hour for weekdays and Sundays respectively. The agreeilaent 


Oonctiiation 
Oommittees in 
Agriculture. 
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iQclades rates for male workers under 21 years of age and is 
operative from 26th March to 29th September. Provision is also 
made for one short day in every week. 

0 ★ # . ♦ ♦ ♦ 

AGRICULTURE ABROAD. 

Conditions of Country Life and Work in France—Electric 
Silage—Act Extending Industrial Accident 
Legislation in France. 

The Beport of the Finance Commission of the French 
Chamber given in the Journal Officiel (14th November, 1922) 
Conditions of attention to the serious depletion of 

Country Life and countryside in France by the con- 

Work to France movement of agricultural workers 

to the towns. The causes, the Commission 
considers, should not be regarded as uniform, although one 
of the chief rea.sons is undoubtedly the attraction of high wages 
in the towns. It is thought unlikely, on the other hand, that 
the 8-hour day of industrial workers can hold any strong in¬ 
ducement for migration, as the average day of an agricultural 
labourer, taken the whole year through, consists of only 
8 working hours. It is, however, admitted that “the agricul¬ 
tural worker is less w’ell treated and leads a less agreeable life 
than the worker in the towns.” 

Both the farmers’ and the workers’ representatives have 
offered schemes for improving the situation of the agricultural 
worker. The workers suggest that an attempt should be made 
to stabilise wages, having regard to the cost of living, at a 
level equivalent to that in industry, and that equal pay should 
be given for equal work. Hours of work should be regulated 
on the basis of 8 hours a day with a maximum of 10 hours. 
They urge that every means should be taken to prevent acci¬ 
dents at work, and where accidents occur adequate compensa¬ 
tion should be given. The improvement of accommodation, 
board and lodging, and the abolition of the present insanitary 
conditions of working and living are regarded as essential. 
With regard to unemployment it is proposed to introduce 
improved methods of cultivation, with better machinery and 
the constitution of mobile corps of workers, and to organise 
labour exchanges under joint control. The workers also claim 
that the growing number of collective agreements and treaties 
warrant a system of labour inspection by the Ministry of 
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Laboor, and that these inspectors alone should be competent 
to intervene in the supervision of agreements. 

The farmers give their view that it is necessary to increase 
output in order to increase wages, and recommend schemes 
which, in their opinion, will effect this object. They propose 
that municipalities should be empowered to improve country 
roads, and that drainage and irrigation schemes should be 
encouraged. In order to train the youth to become an efficient 
worker it is suggested that rural classes should be introduced 
in elementary schools, and that the training should be con¬ 
tinued on apprenticeship farms. The employers advocate that 
the basic wage in agriculture should be defined, but oppose the 
limitation of the working day. In order to facilitate access to 
the land a system is offered to bring owners and workers 
together; at the same time questions of remuneration might be 
settled. 

These resolutions correspond only on matters of secondary 
importance, although each bears evidence of the desire to 
improve the position of the agricultural worker. 

Two Bills have recently been introduced in favour of agri¬ 
cultural workers. The first proposes compensation for farmers’ 
sons when they remain at work with their parents, and also 
for persons over 25 years upon leaving the farm, if they have 
worked or lived with their parents for at least 5 years without 
enjoNung the position either of partner or ordinary paid worker. 
The second Bill, which is well supported, proposes to retain 
workers on the land by the conversion of all large farms which 
are inadequately cultivated into small family properties. 

The report suggests that it would also be useful to assist 
with credit schemes to provide working expenses, without 
which a smallholder finds himself in a most difficult position. 
»»«»•» 


A PROCESS for the curing of silage by electricity has been 
invented by Th. Schweizer, of Dresden, and is being worked 
in Switzerland by the Oerlikon Machine 
Factory.* 

The green forage, just as it is mown, is 
chopped up and placed in a cement receptacle. It then lies 
between two electrodes and is heated to about 120° F. by the 
electric current. According to the patentees this passage of the 
electric current kills the vegetable cells and the bacteria of the 


Silage Oared 
by Electricity. 


* See Bulletin de VQffiee Vitirinaire et de la THvieion de I’Agrieuliure • 
(Switzerland), XXIII an. No. 19 . Berne 16 Mai, 1922 . 
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Jorage^ the resulting product being of perfect quality, keeping 
well, and suffering no loss. 

In an experiment 14 tons 18 cwt. 46 lb. of green forage was 
tested electrically and produced 11 tons 15 cwt. 87 lb. of silage 
(79 per cent.). The materud was put in the silos between 
24th September and Ist October, and was taken out betwemi 
27th December and 15th January. 

Feeding trials were carried out with twelve dairy cows in 
which the “ electric silage ” was tested against ordinary silage. 
The live weight of the animals varied very little, during &e 
feeding period. As regards milk, after making adjusbnents 
(including allowance for waning lactation) the yield during the 
“ electric silage” period is stated to have shown an increase 
per head per day of about ^ lb. The material was not liked 
by the cows. The milk was only used for making Emmenthal 
cheese. 

The results of the trial of this silage and of trials of ordinary 
silage showed that silage of any kind caused serious disturb¬ 
ances in the manufacture of Emmenthal cheese. These 
troubles are caused by the fact that gas-producing butyric 
acid bacilli are present in the excrements and pass thence into 
the milk. 

The general conclusions were, shortly, as follows:—^The 
claims of the patentees were not borne out by the experiments. 
The practical introduction of the process, even allowing 
liberally for the advantages which the experiment has estab¬ 
lished, would still meet with great difficulties both economical 
and practical. The installation in Switzerland of electric eilo.s 
cannot at present be recommended. 


The “ Journal Officiel,” of the 16th December, 1922, reports 
■ the definite adoption by the French Chamber of the Bill for 

Industrial Accident industrial accident legislation to 

agricultural undertakings. The Act of 1899 
in Tn^e contains regulations concerning accidents 
arising from the use of agricultural 
machinery driven by stationary motors, but otherwise agricul¬ 
tural workers had no special guarantee against occupational 
risks. 

The new Act provides that legislation concerning the respon¬ 
sibility for industrial accidents shall, in principle, cover both 
manual and non-manual workers and domestic servants (except 
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those employed exclusively on personal services to the employer) 
employed in agricultural undertakings of any kind, including 
undertakings for the breeding and training of animals, store¬ 
houses, or sale rooms, etc., connected with an agricultural 
undertaking if the latter is the main undertaking. 

The scope of the Act does not extend to undertakings worked 
by the owners alone or with the assistance of their families 
and relations even if outside labour is occasionally employed, 
but special insurance policies can be obtained for these cases. 
Foreign workers who do not reside on French territory are not 
entitled to the daily benefits applicable in the case of accident 
unless reciprocal treatment is provided bv international treaty. 

The Act will come into operation one year after the publication 
of the administrative decrees for its application which must be 
issued within six months of the promulgation of the Act. 

Foot-and-Mouth Disease. Gloucestershire .—A further outbreak 
occurred iu the Gloucestershire area referred to in the last issue of the Journal, 
disease being confirmed on 20th February at Bourton-on-the-Water, seven miles 
from Northleach. This necessitated an extension of the prohibited area hut 
there has been no further development since that date, and the prohibition of 
movement restrictions now apply only to two small areas in the vicinity of the 
outbreaks at Northleach and Bourton-on-the-Water. 

Derbyshire ,—On 6th March, disease was found to exist on premises at 
Holymoorside near Chesterfield, four cows being affected out of a total stock 
of twelve cattle and seven pigs. The usual restrictions were imposed in respect 
of the area within a radius of fifteen miles of the infected place. No origin 
can be assigned for the outbreak, from which there has up to the present been 
no spread. The area under restrictions has now been reduced to one of 
approximately five miles from the infected premises. 

Babies in Ireland. Dogs from Ireland to undergo Quaran¬ 
tine. —In view of the confirmation of the existence of Rabies in a cat at 
Newcastle, Co. Down, Ireland, the Ministry has issued an Order, the efiEect of 
which is to apply the provisions of the Importation of Dogs Order of 1914, 
and the Importation of Dogs (Amendment) Order of 1918 (No. to all dogs 
imported into Great Britain from Ireland. 

These Orders prohibit the landing of imported dogs in this country except 
with a licence of the Ministry and then only on the condition that the dog is 
removed forthwith to veteiinary premises approved by the Ministry and 
specified in the licence, for detention and isolation thereon for a period of six 
calendar months. 

The Order applies to all classes of dogs and no exception therefrom can be 
made. Full particulars of the regulations and copies of the prescribed form 
of application can be obtained on application to the Secretary, 4 , Whitehall 
Place, London, S.W.1, 
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QUESTIONS IN PARLIAMENT. 

Land Drainage for the Relief of Unemployment.— In reply ta 
{^question by Mr. Wright, the Minister q£ Agriculture stated in the House of 
Commons on the 9th March that the Ministry had, since the Ist October 
last, been initiating drainage schemes for the relief of rural unemployment all 
over tlie country. Up to date, 469 schemes, exclusive of 110 water supply 
schemes, had been approved, and, according to the latest complete returns, 
for the week ending 24th February, 1923, over' 6,000 men were employed. 
But for the recent bad weather, which has held up schemes in many places, a 
far larger number of men would have been at work. 

Rural Telephones. —The Postmaster-General, Sir W. Joynson-Hicks, 
in reply to a question by Mr. Foot on the 13th March, said that since the let 
May, 1922, about 3,100 rural party line subscribers had been connected with 
the system and 85 exchanges and about 650 call offices had been opened in 
rural areas. In addition, a large number of exchanges and call offices were 
in course of completion. 

Land Settlement. —In reply to a question asked in the House of 
Commons on the 5th March by Mr. Short, the Minister of Agriculture made 
the following statement:— 

“ The total number of ex-service men and others who have been settled on 
small holdings or upon the land in England and Wales since the inauguration 
of the Land Settlement Scheme is 19,112, in addition to which it is estimated 
that a further 1,422 will ultimately be settled on lands already acquired for 
small holdings but not yet equipped. The net total cost of acquisition of lands 
to date, including purchase price and legal expenses, etc., is approximately 
£9,965,000, and the estimated total cost of equipping the land is about 
£5,917,000. I have no complete record up to date of the numl)er of settlers 
who have failed, but it is believed that the proportion of failures on the 
sc;hemes provided by local authorities is not more than 5 per cent. The had 
seasons and the agricultural depression have, unfortunately, placed small¬ 
holders, in common with all agriculturists, in an exceedingly difficult position, 
but, although it is too early to draw any general conclusion, the present 
indications arc that the majority of the men settled will succeed in making a 
satisfactory livelihood.’’ 

« « » « » 

REPLIES TO CORRESPONDENTS. 

White and Yellow Maize.—B.Y, asks for information as to the 
feeding values of white and j'ellow maize meal. 

Heply : A note on the subject in this Journal (August, 1922, p. 473) refers 
to American experiments, wliich tended to show that when white maize is fed 
the remaining ration should contain a sufficiency of the fat-soluble A Vitamin, 

Another correspondent was referred, for an account of these experiments, 
to Wisconsin Experimental Station Bulletin No. 339 (Annual Report of the 
Director, 1920-21) and to Hoard’s Dairyman, May 6th, 1922. 

Requirements of Dairy Cows.— C.X. wishes to know acreage 
required, quantity of roots, and feeding generally for a cow. 
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Reply ; A copy of Leaflet No. 388 on the Feeding of Dairy Cows was sent 
and correspondent informed that on an average mixed farm a dairy cow 
requires per annum :—IJ acres pasture, 3 cwt. hay, 27 cwt. straw, 85 cwt. 
roots and 17 cwt. cake and corn. 

Palm Kernel Meal. —D.W. asks the difference between palm kernel 
cake meal and palm kernel mea^. 

Reply : Palm kernel cake meal is ground palm kernel cake, whereas palm 
kernel meal is the product resulting from benzine-extracted ground palm 
kernels. As a food for pigs it is best to use palm kernel cake meal. 

Cod Liver Oil. —E.v. asks for information as to feeding cod liver oil. 

Reply \ The use of cod liver oil for calf rearing is referied to in Leaflet 
No. 142. With cattle it should be remembered that the total fat ration should not 
exceed 1 lb. daily for every 1,000 Ib. live w'eight. Accordingly, if cod liver 
oil is fed, regard must be had to the amount of oil which already forais part 
of the ration. 

Luoeme Growings* — F.u. asks about Lucerne and says that the usual 
method in the district (borders of Essex and Herts) is to drill in rows 6 in. 
apart on top of winter corn in April. 

Reply ; Leaflet No. 160 recommends, as a general rule, sowing without a 
nurse crop. It is essential, of course, that the land be thoroughly clean, 
and if this condition be fulfilled, there should be no objection to the local 
practice being continued. Many growers in Essex, however, prefer to sow the 
crop alone in July after an early summer fallow. 

Tobacoo in Great Britain.—G.T. asks about tobacco growingin this 
country. 

Reply: Experiments, first instituted in 1911 in 27 counties, have shown 
that a class of leaf suitable for blending can be produced in England, Climatic 
conditions suggested that pipe or cigar tobacco of the French type would be 
the easiest to grow. Trials proved this to be correct, but it was found that a 
higher price could be obtained for bright tobacco, and curing experiments were 
instituted to determine whether this could be produced. Jt had formerly been 
thought impossible to produce bright tobacco in a northern climate, but the 
experiments were, from a technical point of view, successful, although 
rmaneially little can be said at present. 

NOTICES OF BOOKS, 

Farm Lands Available for Settlement.— (48 pp.) U.S. Depart¬ 
ment of Agriculture: Farmers' Bull. No. 1,271.) This bulletin gives particulars 
of the various parts of the United States where farm lands are still open for 
settlement and summarizes some of the more important facts coneeming them 
with a view to supplying the prospective settler with initial information 
regarding the conditions he may expect to meet, the types of farming pre¬ 
vailing in the different districts and the agencies to which he may apply for 
further guidance. The conclusion is that “ the undeveloped land now available 
for settlement in tho United States can be brought under cultivation only at 
gradually increasing cost and effort, and in many cases with comparatively 
small returns from the land itself. The era of free first-class land in the 
United Btotes has passed^ and with its passing has come an increase in the 
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value of all land. The prospective purchaser in a developed region pays a 
higher money value for his farm than formerly. The prospective settler in an 
undeveloped region takes relatively poorer land, works longer to acquire 
ownership, and in many cases must be content with a less productive farm 
thlm was the case with the earlier settlers; However, as population increases, 
the demand for improved land will inevitably call for the development of 
large portions of the land now lying idle. The settler first on the ground has 
the choice of the best land remaining.** 

Texas Agnioultural Experiment Station.~Bull.295: Correlation 
between External Body Characters and Annual Egg-Production in White 
Leghorn Fowls. (14 pp.) Brazos County, 1922. In view of recent 
criticisms of the methods of judging at Utility Shows and the present 
controversy on the merits of the handling system, this bulletin is particularly 
interesting. One hundred and twenty-eight S.C. White Leghorn Pullets of 
similar breeding hatched in February and March, 1920, constituted the stock 
used in this study. The egg-production of each bird from Ist October, 1920, to 
30th September, 1921, was recorded. At the end of this laying period the birds 
were weighed ; measurements were taken of the length of keel, width of 
pelvic arch, capacity (measurement from one pelvic bone to end of breastbone), 
and depth of body; observations were made on the colour of the shanks and 
beak, pliability of pelvic bones, and handling quality (texture of skin); and 
* the number of primary wing feathers moulted was determined. The tabulated 
results are stated to show a large correlation between annual egg-production 
and the physiological characters. The anatomical characters (weight of fowl, 
width of pelvic arch, capacity, depth of body, and length of keel) show no 
distinctly significant correlation with annual egg-production. The conclusion 
drawn by the author is that ** in common culling practices, much more emphasis 
should be placed upon the physiological characters than upon the anatomical 
ones.** 

An Investigation into the Frequency and Relative Import¬ 
ance of the most Important Weeds in Sweden. (A Report by 
Mr. Pehr Bolin, Chief Assistant of the Department for Plant Cultivation of 
the Swedish^ Agricultural Experimental Station.)—The Department has made 
an investigation into the occurrence and importance of the various weeds in 
different parts of the country. The investigation has been carried out mainly 
by means of inquiry forms which have been distributed to a great number of 
fanners throughout Sweden, generally five fanners at least in every parish. 
The answers have been grouped according to a division of the country into 
geographical squares, each of 64 square miles (Swedish miles). Further, 
calculations have been made as to the occurrence of each of the different 
weeds and their injurious influence in the several regions. On the basis of 
this calculation, a map has been drawn up for each of 38 separate weeds, with 
the regions marked in 10 different colours according to the occurrence and 
relative importance of the weeds. Thus, on these maps each region has a 
•colour corresponding to the information, given in the answers, regarding the 
occurrence of some special weed in that part. The author’s own observations 
and investigations in different parts of the country have also to some extent 
aerved as a guide in deciding the colours of the maps. 

Based upon these investigations an approximate estimate of the relative 
importance of the different weeds has been made in two tables* These are 
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calculated on the average for (1) the whole country ; (2) the South of 
Sweden; (3) Middle Sweden ; (4) the lower part of Norrland ; (5) the upper 
part of Norrland; and (6) the eastern and western parts of the South and 
the Middle of Sweden. 

The tables show that the same plant plays a very different role as a weed 
in various parts of the country. Cirslum arvense (Creeping Thistle) and 
Tussilago Farfara (Coltsfoot) are, for instance, still of comparatively small 
importance in the upper part of Norrland, wliere, on the other hand, for 
example, Spergula arvensis (Spurrey), SteMaria meMa (Chickweed) and 
Ranunculm repens (Creeping Buttercup) occur comparatively more frequently 
than in the rest of the country. Taraxctcum officinale (Dandelion) is a worse 
weed in the eastern than in the western provinces of the middle and southern 
parts of Sweden, whereas Rhinanthus major (Yellow Rattle) and Chrysanthemum 
segetum (Corn Marigold) are most numerous iirthe western parts. 

In commentaries to each map the author discusses the probable reasons for 
the differences in the occurrence of the same species of weed. 

A Milk Goat for Every Backyard.— (Special Pubn. No. 27^ 
Californian Department of Agriculture, Sacramento.) The preface states that 
this booklet is published to me^t a demand, and that since 1910 the numl^er 
of milk goats in the United States has increased from 8,000 to well over 
100,000. The State Department of Agriculture suggests that the man of 
little means may own one or two goats and that by so doing his family will 
gain by using more and better milk. 

In California the Authorities in most towns realise ihe need of greater 
consumption of milk, and place no restriction, save simple sanitary ones, on 
the keepers of goats up to two in number. Three or more goats constitute a 
dairy, in which case n permit is needed and rules governing the sale of milk 
must be observed. Advice on the purchase of goats is given in the booklet. 
Plans and details are given of a goat dairy and house to hold two goats j-n 1 
their food, and also a diagram of a new type of hay rack for feeding two 
goats without w’aste. Methods of keeping milk clean, and of sterilization 
and cooling, suitable for goat dairies, are explained.* 

1. Alimentation Rationnelle des animanx domestiques 
(403 pp.). 2. Les aliments du Detail (^^56 pp.). (Raoul Gounin. Paris r 
J. B. Bailliere et Fils, 1922). 10 francs each. These two volumes constitute 

an important contribution to the general agricultural literature dealing with the 
nutrition of farm animals. In die first volume, the author deals with the 
difEerent scientific feeding systems, and then proceeds to deal in detail with the 
nutritive value of all feeding stuffs in general use in French agi-icultural 
practice. The latter half of the first volume deals with the general effects of 
poisons introduced through feeding stuffs, and the common poisonous plants. 

The second volume begins with a general treatise on animal nutrition, and 
is followed by practical advice on the feeding of horses, calves, milch cows^ 
bullocks, sheep, goats and pigs. For those whb can read French and who 
wish to extend their knowledge of feeding methods, these books may be 
strongly recommended. 

* [For information on goat keeping in England see Leaflet 306, The Goat 
as a Source of Milk ; Leaflet 383, Hinto on Goat Keeping; Plans of a Goat 
House, prioe Sd. post free. From the Ministry of Agriculture, Whitehalt 
Place, S.W.I.] 
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ADDITIONS TO THE LIBRARY. 

A^rioulture, General and Mieoellaneous. 

Aboraeen and North of Scotland College of Agriculture, —The Bowett 
lusfcitute, Jiiicksburn, Aberdeen. L^^ngiu, Develoinnent and JNatuie of 
Justitute, Description of BuildiiigB and Lands, and First Beport on 
Work covering the period April—October, 1914 and 1919-29.] (94 pp.) 

Aberdeen, 192;3, Is. [37(072).] 

OrtoiHt C. S.— li'unn Costing and Accounts. (31 pp.) [Successful Karm- 
iiig Series.] London : Beiin Bros., Ltd., 1923, Is. (id. net. [657(J4).] 

Rhode Island Agricultural Experiment Station. — Bull. 388 The Sub¬ 
stitution of Stable Manure by Fertilizers, Gre.n Manures and Peat. 
(23 pp.) Kingston, 1922. [(>3.16(04).] 

International Seed Testing Conference .— Report of the Discussions at tlie 
Third International Seed Testing (ouference, Copeuhagen, June 6-lu, 
1921. (135 pp.) Copenhagen : Conference Press, 1922. [63.1951.] 

Field Crops. 

Australia Institute of Science and Industry.—Bu.l. 23:—A Clas.sification 
and Detailed .Description of the Oats of Australia. Being the Third 
Report of the Special Committee on Seed Iniprovernont. (31 pp.) 
Melbourne, 1922. [63.314.] 

Piper, C. V., and Morse, ]V. J. —The Soybean. (329 pp.) New York 
and liondon : McGraw-Hill Book (’o.. Ltd., 3923, 20s. not. [03 321.] 

University College of North Wales, -i. Kxpeniiienrs with Oats, li.22 : 
(a) Varieties; (5) Test of “ Com Covers.’’ ii. Prcxluction of Seed Oats 
in North Wales. (15 pp.) Bangor, 1923. [63.314; 63.198.] 

University of Leeds and the lorksUire Council for Agricultural Educa¬ 
tion.—Bull. 126 :—Variety Trials of Potator's in Yorkshire, 3922. 
i4 pp.) Leeds, 1922. |G3.512((J4).] 

Gilchristy D. A. —Seeds Mixtures and the Improvement of Grass Land. 
33cing an address delivered at the Plymouth Show of the Bath and 
West and Southern Counties Scxdeiy, 1022. (12 pp.) Bath : Herald 

Press, 1922. 163.83(a).] 

Mi/n, G. P .—The Romance of Wild White (’lover. (8 pp.) Notes on 
Wild lied Clover. (4 pp.) Home-Grown Grass S^ds. Scxx)nd 
Edition. (8 pp.) Warrington: Gartens, Ltd., 1923. [63.31(b); 

63.1951.] 

Horticulture and Fruitgrowing. 

Allen-Brown, A. d* D.—^'The Violet Book. (94 pp. -f 10 coloured plate.e) 
I’aunton : Barnicott & Pearce (We.'^scx Press), 1922, 6e. (id. post 
flee. [63.52.] 

Gardner, V. /?., Bradford, F. G,, and Hooker, H. D .—The Fundauicntala 
of Fruit Production. (686 pp.) Kevv York and Ijondon : McGraw- 
Hill Book Co., 1922, 22b. 6d. [63.41(02).] 

Plant Pests and Diseases. 

II S. Department of Igriculfure.— l'’urmeiB' Bull. 1270 :—The M< re 
fmporlant A}>ple Insects. (96 ])p.) Washington, 1922. [63.27-41.] 

Cornell Agricultural Experiment Station. —Bull. 410 Studic's on Insects 
Affecting the l^niit of the Apple, with particular reference to the 
Characteristics <jf the resulting Sears, (pp. 417—498 + plates iv— 
xlii.) Ithaca, 1922. [63.27-41.] 

Roebuck, A. —Insect Pests nnd l^'uiigus l.>iscaHes (f Farm Crops. (5‘) pp ) 
[Successful Fariiiiiig Series.] l.ondon : Berm Bros., Jdd., 1923, 
2b. net. 

Wageningen LandbouwhooqeschooL—MvAedGelingen, Deel 26, Verb. 1 :— 
A Study into the Literature on Stipple-Streak and Related Disoaseis of 
Potato. (52 pp.) Wageningen, 1922. [63.23.] 

live Stoek and Feeding Stuffs. 

Potts, H. 11^.—Pigs and their Man.-igement. Fourth Edition Revisial. 
(230 pp. -f- 70 plates.) Sydney, N.S.W. : Angus & Robertson, Ltd,, 
1923, 126. 6d. [63.64(02).] 

Lovejoy, A. J., and Evvard, J. M. —Hogs : A Practical Book for the 
Pure Bred Sts ine Breeder nnd Farmer. (212 pp.) Chicago: Fnmt 
Publishing Co.; South Godstone, Surrey : T. A. Stephens, 1019, 6fl. 6d. 
[63.64(02).] 

Hainan, E. T —^Animal Nutrition. (62 pp.) [Successful Farming 
Series.,] London : Benn Bros., Ltd., 1923, 2s. net. [68.6648(04).] 
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University of Leeds and the Yorkshire Council for Agricultural Educa¬ 
tion, —Bull, 73 (Sixth Kevisiou) :—Gomposition, Nutritive and Mauurial 
Values of Farm Foods. Leeds, 1923. [63.60433.] 

Dairying. 

Cornell Agricultural Experiment Station .— Bull. 409 :—^An Economic 
Study of Dairying on J49 Farms in Broome County, New York. (271— 
443 pp.) Ithaca, 1922. 163.7(73).] 

New York Agricultural Experiment Station. —Technical Bull. 89 :— 
Be view of the Bacteriological Aspects of Cheese Bipening, with Biblio¬ 
graphy. (36 lip.) Geneva, 1922. 1676-8 : 7.] 

National Milk Conference .—^Beport of the Proceedings of the National 
Milk Conference held in the Council Chamber of the Guild Hall on 
October 16th, 17th and 18tli, 1922. (222 pp.) London : National Clean 

Milk Society, 1923, 3s. [63.71; 614.32.J 

Yeteiini^ Science. 

University of Leeds and the Yorkshire Council for Agricultural Educa¬ 
tion. —^Bull. 127 :—Parasitic Gastritis or “ Drying ” in Lambs. 
(11 pp.) Leeds, 1923. [619.3.] 

Wisconsin Agricultural Experiment Station. —Besearch Bull. 55 :-An 
Exriorimental Study of Infectious Abortion in Swine. (35 pp.) 
Madison, 1922. [619.4.] 

Poultry and Bees. 

Hooley, Poultry-Craft. A Manual for Instructors, Students and 

all Poultry Keepers. Being an Plxposition of Applied Science CJom- 
bined with Practical Experience as Beluting more especially to the 
Utility Problems of Poultry Culture (excluding Bantams and Capon- 
ising.) (xix 4- 473 pp.) London : Ponltiw Press, 1923, iSs. net. 
[63.65(02).] 

Ihoicn, Edward. —Poultly Keeping on the Farm. (54 pp.) [Successful 
Farming Series.] ix)ndon : Beim Bros., Ltd., 1923, 28. net. 

[63,65(04).] 

Punnett^ H. C .—^Hereilitv in Poultry. i204 pp.) London ; Macmillan 
& Co,, 1923, lOs. net.‘ [575-1; 03.65(02).] 

Edwardes, Tirkner. —Bee-Keeping for All : A Manual of Honey-Craft. 
(136 pp.) London : Methuen S Co., 1923, 3s. (>d. net. [63.81(0*2).] 

Machinery. 

University of Leeds and the Yorkshire Council for Agricultural Education. 
— Bull. 125 The Use of Implements in the Lifting of the Potato 
Crop, 1921. {87 pp.l JiCeds, 192*2, 2s. 6d. [31.17(04).] 

Deutsche Landwirtschaft-CeseJlschaft .—Arbeiten 320 :—Hauptpriifung der 
KleindrillinaHchincn Bi denbearbeitungsgerafe fiir 'Wein-und Obsthau 
Kartotfolsichtmasehimii. (48 pp.) Berlin, 192*2. [63.17(04').] 

Pond, ./. R .—Fiinn linphuuents and Maehinerv. (282 pp.) London: 

Benn Bros., Ltd., 1923, 35s. net. [63.17(0*2).] 

JLqhland and [griculturttl Sncietif of .Scotland .—Demonstration of Fann 
Traetor.=( and Tractor Implenh'iits at hordel, Dalkeith, Midlothian, 
•k'tober 17th -20th, 102*2. - (74 ])p.) Edinburgh and London : \V. 
Blaekwotxl and Son^. [63.175'04).] 

Economics. 

Strickland. (\ F. —Stiul«*s in European C«»-operation. (166 p}>.) Lahore : 

Government 'Printing; London; Con.stable, 1922, 4s. Hd. [334(4).] 

Durhug, M. L .—Some Aspects of (’o-operation in Germany, Italy and 
Ireland. Lahore: Government Printing; T.ondon : (’onstable, l‘,>‘2*2, 
5s. 3d. [3;i4(415); 334(43); .334(15).] 

Mackliu, T .— Efficient 5rarketing for Agriculture : its Services, Methods 
and Agencies. (418 ]ip.) New York and London : Macmillan Ci>., 
14122, 128. Gd. [381.1 

Sfnith, J. G .—Organised Produce Markets. (238 pp.) London : Long¬ 
mans, Green & Co., 1922, 12s. 6d. not. [381.1.] 

U.S. Department of Agriculture. —Fanners’ Bull. 1266 :—Business 

Methods of Marketing Hay. (25 pp.) Washington, 1922. [63.1982.] 

League of Nations. —Provisional Economic and Financial Committee 
(Economic Committee). Report on Certain Aspects of the Raw 

Materials Problem (with the relevant documents submitted to the 
Committee by Professor Gini). Vole. 1 and 2. (55 and 175 pp.) 
Geneva, 1922. [31(00); 338.9.] 

[Contains Btatistical Statements on Cereals, Wool, Cotton and 
Fertilisers.] 
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Wehbt S. and B. —English Local Govemin»nt: Statutory Autbonties for 
Special Puiposes. (521 pp.) London : Longmans, Green A Ck)., 1922,. 
25 b. net. [336.28.] 

International Institute of Agriculture. —The Maintenance of the Agricul* 
tural Labour Supply in England and Wales during the War, by 
J, K. Montgomery. (121 pp.) Borne : International Institute of Agn- 
cuJture; London : Ministry of Agriculture and Fisheries, 1922, 28. 6d. 
[331; 63(08).] 

Mitchell, E. L .— The Law of Allotments and Allotment Gardens (Eng¬ 
land and Wales). Third Edition. (147 pp.) London; P. 8. K i ng 4 
Son, 1922, 7s. 6d. [347(6).] 

Scottish Board of Heolth.—Inter-Departmental Committee on the Laws, 
Begulations and Procedure GoTerning the Sale of Milk in Scotland. 
Keport. (127 pp.) [Cmd. 1749.] 3s. net. Minutes of Evidence and 
Appendices. (323 pp.) 30s. net. London: H.M. Stationery Office, 
1^. [614.32.] 

Grange, H. —Wheat Costings 1914 and 1919—22 : Showing the Cost of 
Wheat Production in each Year and a Method of Ascertami^ the Cost 
of Corn-growing in any Year. (16 pp.) London : P. S. King A Son, 
1922, Is. 6d. [61.31 : 31.] 

Bulkley, M. E .— ^Bibliographical Survey of Contemporary Sources for the 
Economic and Social History of the War. [British Series Economic 
and Social History of the World War, published on behalf of the 
Carnegie Endowment for International Peace.] (xix + 648 pp.) 

Oxford ; Clarendon Press, 1922, lOs. 6d. [01; 63(08).] 

[This is a Bibliographical Survey of the literature dealing vdth the 
Economic and Social History of the United Kingdom during the 
War and Eeoonstruction periods. Speaking generally it contains 
only British publications, tnough a few American and foreign books 
are included. The nine main sections into which it is divined are : 
Socdal Conditions; Administration; Industry and Commeico (includ¬ 
ing Agric^ilture and Food Supply); Transport; Labour; Army and 
Navy; Finance; Prices and Cost of Living, Miscellaneous.] 

Board of Agriculture for Scotland. —^Beport on the Financial Besults of 
Sixty-five Farms for the Period Martinmas, 1919, to Whitsunday, 1921, 
and on the Cost of Production of 1920 Crops and of Milk. pp.) 
Edinburgh: H.M. Stationery Office, 1922, 38. 6d. net. [888.58; 63.714. J 
Dvorak, L. F —La Co-operation dang la B6publique Tohteoslovaque. 
(125 pp.) Prague : Union Central des Co-operatives Agiicoles, 1922. 
[334 (950).] 

U.S. Department of Agriculture. —Bull. 1106 :—Legal Phases of Co¬ 
operative Associations. (74 pp.) Washington, 1922. [834 (06).] 

Wmff, H. W. —^People’s Banks : A Keoord of Social and Economic Success. 
[4th.Edition revised,] (452 pp.) London; P, S. King k Son, 1922, 
10s. 6d. [332.71(02).] 

Phillips, R. G., and Fraser, S .— ^Wholesale Distribution of Fresh Fruits 
and Vegetables, being in part the results of a Survey of Wholesale Dis- 
tributicm made by ^e Joint Council of the National Lea^e of 
Commission Merchants of the United Slates, the Western Fruit ^bbers* 
Association of America end the International Apple Shippers* Associa¬ 
tion for the Season 1920—21. (256 pp.) Borhester, N.Y. ; The Joint 

Council, 1922. [381.] 

U.S. Department of Agriculture. —Bull. 1124 ; -The Marketing of Mill 
Feeds. (^ pp.) Washington, 1922. [381.] 

U.S. Department of Agi^ulture. —Bull. 1083;—Farm and Terminal 
Market Prices ; Wheat, Com and Oats, Crop Movement Year 1920—21. 
(58 pp.) Washington. 1922. [338.5 ; 381.] 

U.S. Department of Agriculture. —Farmers’ Bull. 1290The Bulk 
Handling of Grain. pp.) Washington, 1922. [68.31-198.] 

U.S. Federal Trade Commission. on Methods and Operations of 
Grain Exporters. Vol. i.—Inter-relations and (Profita. (123 pp.) 
Washington, 1922, 15 cents. [63.81 ; 38.] 

Kansas State Board of Agriculture .—Beport for <2uarter endiiu June, 
1922, devoted to Co-operation in Marketing Kansas Wheat. (188 pp.) 
Top^a, 1923. [68.311 ; 38; 884.6,] 
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NOTES FOR THE MONTH. 

1.—The following Blatement with regard to the decisions of 
the Government as to the Report of the Tribunal of Economists 

Affripultural issued by the Minister of Agriculture 

P^y of the April:— 

Government short time since the 

Report was issued and the importance, 
financial and otherwise, of the (piestions involved the Govern¬ 
ment are not prepared to make any comprehensive statement at 
the present time. 

With regard to railway rates the Government are of the 
opinion that the Railway t ompanies are in a position to reduce 
rates drastically. The remedy, however, lies in the hands of 
the industry itself, which can make an application to the Rail¬ 
way Rates Tribunal established by Rarliament for such cases. 
Tn this connection meetings between the parties are being 
arranged, and the Ministry of Agriculture has expressed its 
willingness to give any assistance in its power. 

With regard to hops the Government does not adopt the 
recommendations of the Tribunal. A little time will be neces¬ 
sary to ascertain what will be the probable future consumption 
of beer. The present control will continue till 1925. The 
Government reengnises the claims of the hop-growers and before 
the expiration of the control will deal with the question. 

With regard to local rates it has been decided that the Road 
Fund surplus, amounting probably to o\er £1,250,000, should 
be devoted to relief of rates for the upkeep of rural roads. The 
Government also intends, pending proposals for dealing with 
the whole rates question, to introduce a bill this Session to 
reduce the assessment of agricultural land from one-half to one- 
quarter, making good the difference by an Exchequer grant. 
This would be in addition to the proposal as to the ]^ad Fund. 

(■18667). P.6./K4. 9,2.W. 5/23. M. 4 S. A 
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2.—A further statement was made to representatives of the 
Press by the Minister on 17th April. Sir Robert Sanders said 
that in the first place the Government proposed to hand over 
from the surplus of the Road Fund a sum of between £1,250,000 
and £1,600,000 for the relief of the rates for the upkeep of 
rural roads. In addition the Government intend, pending pro¬ 
posals for dealing with the whole rating question, to introduce 
a Bill this Session to reduce the assessment of agricultural land 
for rates from one-half to one-quarter, making good the defi¬ 
ciency by an Fjxchequer grant. This, the Minister said, is the 
biggest concession to agriculture for a generation. It means 
that on an assessment of jClOO, with a rate of 11s. 6d. in the 
pound, a farmer will receive a relief of £14 7s. 6d. The total 
amount for England and Wales that will be covered by this 
Exchequer grant is £2,750,000, which, together with the grant 
ot £1,300,000 which is still being paid under the Agricultural 
Rates Act of 1896 will make a total grant of over £4,000,000 
per annum. 

With logard to railway rates for agricultural produce he 
reminded farmers that the Railway Rates Tribunal was set up 
in Novcniher, 1921, and from that moment any agriculturist or 
body of agiiculturists who liud a grievance was entitled to bring 
it before the Trilmnal. The attitude of the Government is tliat it 
is not j)repar<'d lo adopt the suggestion made in the repoi-t of the 
economists that the Govenmient should take the financi il 
responsibility of a reduction, because it considers that the finan¬ 
cial responsibility ought to fall on the ].iih\ay companies and 
not on the Government. 

The Minister then discussed the question of the Hop Control. 
He said that since 1917 hops ha\e been controlled. At the 
present moment there is a large surplus of hops in hand, 
amounting to about half a million hundredweights. The reason 
foi- this excess is, shortly, that the Hop Control Committee 
expected the consumption of beer to be very much larger than 
it has been in the last two years. At the present rate of beer 
consumption the amount of hops required per year is 820,000 
cw't. The full home crop on the present acreage is about 
812,000 cwt. But the brewers insist on using foreign hops to 
the extent of one-sixth at least of their total consumption, so 
that, on this basis, the total annual supply of hops is 
872,OtX) cwt. In other words there is a surplus of over 
60,000 cwt. If the consumption of beer were increased by 
60 per cent, the amount of hops required would be 480,000 cwt. 
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and the matter would become manageable. But if the consump¬ 
tion of beer does not increase it is obvious that the growers of 
hops in this country cannot go on producing the amount they 
produced last year. 

The present control continues till 1925. A little time will be 
necessary to ascertain what is likely to be the future consump¬ 
tion of beer, but. the Government recognises the claims of the 
hop-growers, and has announced that before the expiration of 
the control in 1925 it will deal with the question. 

8.—In reply to a question in the House of Commons on 20th 
April, asking whether the Minister af Agriculture could make 
any further announcement as to the decision of the Government 
with regard io the Beporl of the Agricultural Tribunal, Sir 
ItoheH Sanders, Minister of A.gricultnre, made the following 
stai('rueiit 


in addilioii to the decisions already announced with regard 
to local I’ates. railway raters and hops, the Government have 
reached tlic following decisions with regard to other recom¬ 
mendations of tlio Report :— 

Jjyier/f O^aL^.- Thc Government do not accept the proposals 
of the Tribunal. 

lUirlci!.- Tlie Goveiinnoiit Jiccept the proposal that 
an Exoist' duty of lOs. a quarter be iui])osed on imported malting 
barley to be collected at the ])reworv, distillery .or malthouse, 
with a ])i(‘fore]iec of one-third on barley imported from the 
1 dominions. It w^cS part of the arrangement cnncluded with the 
])vewing industry before the introduction of the Budget that this 
slumld not involve any rise in the ])rice of beer. The Govern¬ 
ment propose to introduce a Bill dealing with the matter in the 
course of lh(' ]wesent Session. 

PoUiioi'ti — The Government are not at present prepared to 
adopt the proposal of the Tribunal that imports of foreign 
potatoes be permitted only under general licence of the President 
of the Board of Trade. 

Milk Production. —The Government are in favour of the pro¬ 
posals made in Paragraph 38 of the Report* and ore considering 
how the proposed assistance can best be given. 

Agricultural Wages .—The Government are not prepared to 
adopt the proposal for setting up six District Wages Boards. 
We intend, however, to introduce legislation to make compul¬ 
sory the registration of agreements arrived at by Conciliation 
Oommittees. 

* Para. 33 ot the K^poi’t suggests State enoouragemont the formatH9^ o^ 
depdts for colleoting milk, and dealing with surplus milk. 


A 2 
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The Budget introduced by the Chancellor of the Exchequer 
on 16th April deals indirectly with agriculture. Farmers, in 
ntu a A ¥ A other classes, will welcome 

* A 4 proposed reduction of the Income Tax 

gr c ure. 5 g^ to 4s. 6d., i.c., on the smaller 

incomes from 28. 6d. to 2s. 8d. The reduction in the 
beer tax will benefit agriculturists by the increased demand 
for malting barley and hops which should follow on 
account of the greater consumption of’ beer, while the repeal 
of the present duty of Id. per gallon on some 6,000,000 gallons 
per finnum of cider and perry should stimulate consumption in 
some degree and assist growers of cider apples and perry pears. 
Farmers wlio now carry on a trade by parcel post in dairy pro¬ 
duce, eggs and other articles will be assisted by the reduction in 
parcel post rates of 3d. per parcel. 

* * 


The Committee appointed “ to inquire into the methods and 
coats of selling and distributing agricultural, horticultural and 

•Th i. -mir-ii dairy produce in Great Britain, and to 
Report on Milk , ,, , , , , 

j i consider whether, and if so by wmat means, 

and Milk Products. , I 

the disparity between the price received 

by the producer and that paid by the consumer can be 

diminished ” has just issued its first Keport, which deals with 

milk and milk products. I’he Report can be obtained through 

any bookseller or from 1131. Stationery Office, Imperial House, 

Kings way, W.C.2.'" 

Starting from the point of production the Committee has 
conducted a complete investigation into the methods of dis¬ 
tribution of milk and into the trading organisation which 
enables supplies to be collected from a wide area, conveyed 
to the centres of population and distributed in good condition 
from house to house. No previous examination has been made 
of the relation betw^een the costs of distribution and the whole¬ 
sale and retail prices, and this Report should prove of the 
greatest interest to all engaged either in the production or in 
the distribution of milk or milk products. 

In addition, it has a direct interest to consumers as the 
Committee reaches the conclusion that the present costs of 
distribution are capable of reduction. The Report, in addition 


to reviewing and describing the whole organisation of the milk 
trade, deals with the possibilities of co-operation among pro- 

^ Cmd. 1854, price 3s. net. 
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Queers, the effect of the Agreement* between the National 
Farmers’ Union and the Dairymen’s Federation, the trade in 
butter, cheese, cream, condensed milk and milk powder, and 
the packing and grading of dairy produce. 

An idea of the general tendency of the Report may be 
obtained from its concluding sentences, which are as follows-#— 
** Finally, we desire to make it clear that where in the 
course of our Report we have found it possible to suggest 
reductions in the existing distributive margins we have done 
so solely in the interests of the progress and expansion of the 
industry itself. We are alive to the possibility of a con- 
.siderable expansion of the dairying industry in this country, 
but we are also alive to the fact that any increase in the con¬ 
sumption of liquid milk or home-manufactured milk products 
(!an only be brought about by the willing co-operation of 
distributors in the direction of accepting a smaller percentage 
of profit on the resulting increased turnover. 

**In the opinion of those most competent to judge, the 
food-value of milk cannot be over-estimated. As already 
stated, its consumption per head in the United States and 
other progressive countries is more than double its consump¬ 
tion in Great Britain. It is in the national interest that its 
consumption should be greatly increased here. A pre¬ 
requisite is, however, a wide and implicit confidence on the 
part of the consuming public. To this end the public should 
be given the fullest information as to the essential facts of 
the industry and should have the assurance that both from 
the hygienic and economic standpoints, the industry is beitig 
conducted upon sound and progressive lines. 

“We have already expressed our view that producfrs 
and distributors, with the co-operation of Goiernmcaat 
Departments and Local Authorities, should take every 
means of stimulating and encouraging the consumption not 
■only of liquid milk but also of home-manufactured dairy 
produce. By efficient organisation this country can and 
should be made far more, if not entirely, self-supporting in 
its supplies of cheese, butter, condensed milk, cream and milk 
powder. In condensed milk, a profitable export trade is also 
possible. There are indeed many directions in which the 
industry can promote its own expansion and progress. The 
public demand for home produce of the first quality is 
nndoubted, and as regards dairy produce, all concerned in the 
industry should feel it a reproach that, ^ith our natu»l 
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, advantages and accumulated experience, we are so dependent 
upon overseas supplies of these essential foods.*’ 

The Committee, of which the Marquis of Linlithgow is 
Chairman, consists of the following members:— 

' Sir Basil May hew, K.B.E., Mr. A. W. Ashby, Mr. Ernest R. Debenham, 
Dr, Charles M. Douglas, C.B., Mr. Percy A. Hurd, M.P., Mr. Rowland R. 
Robbins, C.B.E., Mr. R. J. Thompson, O.B.E., Mrs. Margaret Wintringham, M.P. 
The Secretaiy of the Committee is Mr. A. W. Street, and the Assistant 
Secretary, Mr. F. Grant, both of the Ministry of Agriculture and Fisheries. 

It is continuing its investigations and will issue further 
Reports in due course relating to the sale and distribution of 
other agricultural produce, e.g., fruit and vegetables, meat 
and cereals. The Report dealing with fruit and vegetables is 
expected to be ready in a month or six weeks. 

m ^ Ik m 


An official statement issued by the Railway Manager’s Com¬ 
mittee on 19th April shows that considerably reduced rates for 
the carriage of agricultural products by 
goods train come into effect on Ist May. 
In conjunction with a reduction in rates 
on certain other goods, the total cost to the r^iilway companies 
is estimated at about £9,000,000 sterling per annum. 

Goods Rates. —The new rates for agricultural products by 
goods train, as set out in the official statement, are :— 


Reduction in 
Railway Rates. 


RKDUCEiJ FROM 75 TO 50 PFK CENT. ABOVE PRE-WAR RATES. 

Grain—flour, bran, sharps and other flour mill offal; barely, oats and 
wheat. Other than in two preceeding groups. 

Hay, clover, and straw. 

Hops. 

VegetaWes—potatoes, carrots, turnips and mangel wurzels, E.O.II.P. 

Machines and Implements .—The following articles as defined at page 220 
of the General Railway Classification of Goods :— 

Machines and implements, including agiicultural carts and wagons. 

Machines and implements in cases. 

Chaff cutters, corn crushers, oil cake mills, root cutters and pulpers, 
and other machines for preparing food for agricultural purposes. 

Harrows (iron), land rollers, clod crushers and horse gearing 
machinery. 

Steam engines, portable, vertical, or horizontal, for agricultural 
purposes. 

Also the following as named at page 227 of the General Railway 
Classification of Goods:—Hay-pressing machines, steam harrows, steam 
ploughs, steam plough vans, threshing machines, corn mills (portable), 
fitted with millstones, elevators, farm, staw sifters and cutters. 

Agricultural seeds. 

V Brewers’ grains, oil cake and cattle foods, provender. 
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Live stock at head rates, and/or at truck rates. 

Butter, cheese, poultry (dead), eggs and fruit. 

60 TER CENT, above PRE-WAR.—NO CHANGE. 

Lime and limestone for agricultural purposes. Manure : town, stable and 
gas lime, E.O.H.P. 

Passenger Train Traffic. —The new rates for passenger train 
traffic are :— 



Percentage over 
pre-war approx. 

General parcels scale . ) 

Owners’ risk scale ... . 1 1 

Present. 

100 

New. 

70 

Horses, mules, &c. 

Calves, rams, sheep, pigs, Ac., in horse-boxes ...! 

118.75 

50 

118*75 

50 

Cows and oxen in horse-boxes .| 

Live stock (except horses, Ac.), in specially con¬ 

75 

50 

structed cattle trucks . 

' 75 

50 


Companies’ Statement. —An explanatory statement issued 
officially with the statement of the revised charges points out 
that since the railways were released from Government control 
on 15th August, •1921, they have made progressive reductions 
in railway rates and charges as their financial position from time 
to time warranted. 

“ In addition large reductions have been made in the dues 
and charges at railway-owned docks. 

The foregoing reductions were estimated to cost the com¬ 
panies not less than 1*35,000,000per annum, and the general effect 
has been to reduce goods train rates from 112 per cent, to 75 
per cent, above pre-war level and passenger fares from 75 per 
cent, to 50 per cent, above pre-war. The wages bills of the 
railway companies are to-day about 136 per cent, above the 
pre-war level. Wages form about two-thirds of the total rail¬ 
way costs. The railways are paying on the average about 70 per 
cent, more for all materials they have to purchase. To-day the 
railways are generally not earning the same amount of net 
revenue as they did in 1918. 

“ The reductions granted in goods rates in August, 1922, and 
in passenger fares in January, 1923, have not resiilfed in an 
increase of traffic sufficient to counteract the loss in gross 
revenue due to such reductions. The companies are therefore 
faced with a smaller revenue and the cost for working the 
increased traffic. 

“ The railway companies are fully alive to the necessity of 
bringing their charges down to the lowest possible limit, and 
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have shown their willingness to do so by the redactions that 
already been made. They have further so-framed their pro¬ 
gramme as to give the greater reduction in the goods rates to 
those industries which appeared to need the greater considera¬ 
tion. With these objects in view the companies have given 
further consideration to the question, and especially to the views 
put before them hy the members of the Agricultural Committee 
of the House of Commons, and have decided to make the further 
redactions now announced from 1st May, 1923. The conces¬ 
sions now announced are estimated to cost the railway companies 
upwards of £9,000,000. 

“ The companies have endeavoured to secure the co-operation 
of railway labour in order to make a larger reduction, but so 
far without success. Negotiations are proceeding, it being 
apparent that, failing some substantial reduction of expenditure 
due to high rates of wages and costly conditions of service, there 
is little prospect of further considerable changes in rates and 
charges. In the event of the negotiations with the railway 
trade unions being successful the companies will be prepared to 
make farther reductions.” 

An official table of the new charges for goods train traffic 
other than agricultural products includes the following items of 
direct interest to farmers:— 



1 Percentage of 

increase 


1 over pre-war. 


Now. 

New. 

Agricultural manure, Classes “ A,*’ and “C” 

50 

50 

Returned empties . 

75 

60 

Small parcels. 

Cartage surcliarge . 

100 

75 

9d. each end 

Nil 


The 22nd General Swedish Agricultural Show will be hold 
at Gothenburg from 19th to 24th June next. It will be held in 

._, connection with the Jubilee Exhibition and 

Pair which will take place from May to 
September at Gothenburg to commemorate 
the 300th anniversary of the foundation of the city. The 
Swedish Government has expressed the hope that a party of 
British agriculturists will visit the show and exhibition, and at 
the same time take the opportunity of studying the agricultural 
conditions and institutions of the country. The Ministry will 
be officially represented and hopes to arrange for a party of 
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British agriculturists to accept the Swedish Government’s invi¬ 
tation, The party will probably leave this country on 11th 
June. 

The Swedish Government is arranging a tour including a 
visit to the famous Swedish seed-growing station at Svalof and 
to other agricultural institutions and farms. A Swedish guide 
will be placed at the disposal of the party. 

All breeds of livestock which in Sweden are qualified for entry 
will be exhibited at the agricultural show, but the most impor¬ 
tant will be Belgian horses; Friesian, Ayrshire and red-and- 
white Swedish cattle; Yorkshire pigs and Shropshire sheep. 
All of these are extensively bred in Sweden. Great interest 
will attach to collections of grain and seeds from the Swedish 
seed institutions, illustrating the latest achievements in plant 
breeding. There will also be demonstrations of experimental 
work, collections of dairy produce, agricultural machinery, etc. 

In view of public interest in the traffic in horses between 
Great Britain and the Continent, it is felt to be desirable to pub- 

Wom-OUt Journal (see p. 175) 

■wr ...m-.m. a reply directed by the Minister of Agri- 

HotMTiaBc. p ^ ^ ^ 

letter from Miss A. M. F. Cole, of the Boyal Society for the 
Prevention of Cruelty to Animals, and to a letter from the 
same lady of 5th March circulated to Members of Parliament 
and to the Press. 

The traffic in worn-out horses has proved of some importance 
in the past, when it was felt to be essential on humanitarian 
grounds to take steps to ensure a cessation of anything 
amounting to cruelty in the treatment and shipment of horses. 
Owing to the action of the Department in the past few years 
the position is now quite different, the shipment of worn-out 
horses having entirely ceased, while the standard of fitness of 
other horses shipped is regarded by the Ministry as quite satis¬ 
factory. Horses unfit either to travel or to work without suffer¬ 
ing would not bo passed by the Ministry’s Inspectors. 

The question has been dealt with at some length in the 
letter under notice, in order that the present position should 
be made quite clear, and that any possible doubt entertained 
by the public as to cruelty to worn-out or other horses should 
be removed. 
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Report of 
Machinery 
Advisory 
Committee. 


The Bepoit of the Committee appointed to advise the Minister 
on testing and resfearch in connection with agricultural machinery 
has now been presented. It is recom¬ 
mended that the Ministry should assume 
responsibility for the whole of the work 
relating to the development of agricultural 
machinery which has been divided into 
five categories, as follows :— 

(1) Series Investigations (i.e., investigations of short duration 
dealing with a number of machines for performing the same 
operation) should form a prominent part of the permanent work 
in connection with machinery during the next five years. Fees 
should not be charged to manufacturers or their agents, who 
should be willing to supply machines free of charge. The 
results should be published for general information. Series 
investigations should be arranged with groups of cultivating 
machinery, threshing machines, manure distributors, com 
drills, potato planters, hedge cutting machinery and dairy 
appliances, etc. 


(2) Individual Tests .—Facilities should be provided for a 
limited number of these tests. It is not necessary at this stage 
to draw up a scale of fees, but the applicant should be required 
to defray the whole coat except in special cases where it is 
considered desirable to remit all or part of the cost of testing. 
A Performance Certificate should be issued in every case and 
should show that under stated conditions (o) the implement had 
done certain specified work at a specified cost, (b) the condition 
of the implement at the end of the test, to) the accessibility of 
working parts, replaceability and amount of wear, and (d) in 
the case of tractors or other prime movers, the horse power 
developed at the belt pulley and the drawbar. Performance 
Certificates should be published in full unless an entrant who 
has complied with the conditions of testing decides otherwise, 
in which case no use should be made of any part for advertising 
purposes. 


(8) Research. — (a) Investigations into the factors and prin¬ 
ciples underlying the use of various machines .—The Ministry 
has determined the cost of mole draining, sub-soiling and deep 
tillage by various methods and has arranged to take records 
in order to ascertain the effects of these operations on the yield 
and quality of subsequent crops. Eothamsted is investigating 
the questions of soil tilth and the mechanical properties of the 
soil in relation to cultivating implements. All this work should 
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be coutinued and extended. In addition pipe draining should 
be investigated, and also rotary cultivation. 

(h) Problems arising out of series investigations .—A com¬ 
mencement might be made with the more important residual 
problems which arose out of the Report on Potato Lifting 
Machinery. 

(c' New or improved Implements or methods for performing 
farming operations. 

^41 Advisory Work including Assistance to Inventors. —No 
change is recommended in the scheme of advisory work which 
is being carried out by the Ministry'. So far as inventions are 
concerned, it is considered that the asastance already given by 
the Ministry’s Technical Officers is all that the State can be 
reasonably expected to give and all that inventors can reason¬ 
ably look for in the present financial condition of the countr 3 ^ 

(5) Exchange of Views between Farmers, Distributors, and 
Manufacturers. —Hitherto farmers have had no organised 
means by which they could bring to the notice of manufacturers 
the kind of work on the farm which they would like earned out 
by machinery. The Committee consider that one of the func¬ 
tions of the new Advisory Committee, which it is proposed to 
set up to advise the Ministry generally on matters relating to 
agricultural machinery, should be to promote discussions 
between farmers, distributors, and manufacturers with regard 
to new or improved machines that may be needed and suoh 
important matters as the standardisation of plough fittings, etc. 

(6) Demonstrations .—It is recommended that public demon¬ 
strations on a large scale should be regarded as business under¬ 
takings by which manufacturers can bring their goods to the 
notice of prospective customers and should be promoted by 
trade or agricultural organisations. 

Two appendices accompany the Report; the first shows the 
work done by the Ministry since the issue of the Report of the 
Departmental Committee on Agricultural Machinery (Cmd. 506), 
and the other contains an exhaustive classification of existing 
machines and implements. 

The Report is signed by all 29 members, but 4 append reser¬ 
vations to their signatures. The principal reservation is made 
by Mr. H. G. Richardson, who thinks tW a separate Institute, 
attached to a University, should be set up to combine investiga¬ 
tion and advanced teaching in agricultural engineering. 
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The Eeport has not been printed, but copies can be obtained 
on application to the Secretary, Ministry of Agriculture and 
Fisheries, 10, Whitehall Place, London, S.W.l. 

The index numbers of prices of agricultural produce in 
England and Wales show that, on the whole, average prices 
The Agricultural March were slightly lower than in 

Index Number ^®bruary owing mainly to reductions in 
the price of fat cattle and pigs. The in- 
<3rease as compared with March, 1911 to 1918, was 59 per cent., 
against 63 per cent, in February, 1923, and 77 per cent, in 
March, 1922. Average prices were therefore 10 per cent, lower 
than a year ago. 

The following table shows the percentage increase in each 
month since Janiiarj^ 1920:— 

Percentage Increase compared with the average op the corresponding 


Month. 

Month in 1911- 
1920. 

-13. 

1921. 

1922. 

1923. 

January ... 

. 200 

183 

75 

68 

February ... 

. 195 

167 

79 

63 

March 

. 189 

150 

77 

59 

April 

. 202 

149 

70 

— 

May 

. 180 

119 

71 

— 

June 

. 175 

112 

68 

_ 

July 

. 186 

112 

72 

_ 

August 

. 193 

131 

67 

— 

September 

. 202 

116 

57 

— 

October ... 

. 194 

86 

59 

_ 

November 

. 193 

79 

62 

_ 

December 

. 184 

76 

59 

— 


There Was little change in wheat prices during March, but 
barley declined by 6d. per cwt. and oats by 2d. per cwt. as 
compared with February. Barley usually becomes cheaper in 
the spring, so that the index number only dropped by 4 points, 
but this cereal sold at only 8 per cent. alx)ve the pre-war price. 
Oats and wheat were 36 per cent, and 27 per cent., respec¬ 
tively, dearer than in March, 1911 to 1918. The very large 
supplies of potatoes caused a further decline in values, and 
prices in town markets were 12 per cent, below pre-war. Hay 
remained practically unchanged, town prices being again 42 per 
oent. dearer than in 1911 to 1913. 

Fat cattle declined steadily in price during March, and on the 
Beverage were 3d. per stone cheaper than in February, and 
54 per cent, dearer than before the war. The decline in fat 
pigs was even more marked, averaging 8d. per stone, and prices 
were therefore only 77 per cent, above pre-war, against rather 
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more than double the pre-war price in January. Fat sheep, on 
the other hand, advanced by Jd. per lb., but as this increase 
was relatively smaller than is usual in March, the index figure 
was slightly reduced. All classes of store stock became cheaper, 
though, except in the case of dairy cattle, the decline was not 
very appreciable. Dairy cows declined by nearly i:3 per head, 
and were 58 per cent, above the pre-war price. Other store 
stock is usually dearer in March than in February, so that the 
small reductions in value this year caused appreciable drops 
iji the index numbers. Store cattle and sheep were relatively 
cheaper than fat animals, but store pigs were still very dear as 
compared with fat pigs. 

Cheese continued in short supply during ilarch and rose to 
95 per cent, above the pte-war price, hut butter declined slightly. 
Both butter and cheese are very much dearer than in March. 
1922. As a small proportion of the milk sold under the National 
Farmers’ Union Scheme for yearly conti’acts was in excess of 
the quantities forwarded during November to February, and a 
few contracts in the Manchester distinct allowed for a reduction 
in price during March, the average price of milk was slightly 
low^er than during February. The fall in egg prices, following 
the very sharp decline in February, was relatively less rapid 
than in the base Tears, so that the index number rose to 55 per 
cent, above March, 1911 to 1913. Tn ]\Iarch, 1922, eggs were 
9," per cent, dearer than in pre-war j'ears. 

Norfolk Diiipulc. —A settlement w’as arrived at in the Norfolk 
labour dispute on 21st April, the terras being as follows:— 

A wage of 25/- for a guaranteed 50-liour week. 

Agricultural Any hours worked in cxeess of 50 to be paid for 

WorkBtS. at ()d. per hour up to 4 lioiirs per week and above 

4 hours at overtime rates. The hours to be 
so arranged as to secure a weekly lialf-holiduy. There is to he no 
victimisation. 

Agricnliural Wages.—It is estimated that the average weekly 
wage of agricultnral labourers in England and Wales as a whole 
during March was about 278. lO^d. 
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THE INTERIM REPORT OF THE 
AGRICULTURAL. TRIBUNAL OF 
INVESTIGATION. 

An interim report* has been issued by the Tribunal of Investi¬ 
gation, consisting of Sir William Ashley, Professor W. G. 8. 
Adams and Professor D. H. MacGregor, with Mr. C. S. Orwin 
as Agricultural Assessor, who were appointed by the Prime 
Minister in December last “ to inquire into the methods which 
have been adopted in other countries during the last fifty years 
to increase the prospeiity of agriculture and to secure the fullest 
possible use of the land for the production of food and the 
employment of labour at a living wage, and to advise as to the 
methods by which those results can be achieved in this country.’' 

After briefly summarising the serious conditions with w^hich 
British agriculture is faced at the present time, the report refers 
to the importances of maintaining the arable area as the only 
means whereby the pre-war level of the home production of 
food and the employment of labour can be assured. Tlie 
Tiibunal have not yet corr*pleted their examination of agricul¬ 
tural conditions obtaining in foreietn countries <11 id re ervo f<ir 
a later report their final conclusions, but they hav(» been 
impressed with the large place occupied, in some of the countries 
which have been under review, by nu'lliods co-operation 
among farmers and by agricultural education. 

The Tribunal are of opinion that apart from enabling the 
farmer to puicliase his supplies more cheaply and to get better 
prices for his produce, co-operation when fully organised i*elieves 
the farmer of many probhuns of marketing, so that lie is enabled 
to devote himBf3lf more exclusively to the real business of farm¬ 
ing. They ('onsider that foreign experience shows that 
co-operation is a natural basis of social and e(hi{*ational develop¬ 
ments in agriculture, and are of opinion that the agricultural 
industry in Great Britain stands in need of developments along 
these lines, but they recognise that co-operation must come 
from the farmers themselves and they approve the established 
practice of Government grants being made to Agricultural 
Organisation Societies. 

Three suggestions are made in the report in l egard to educa¬ 
tion and research :—(i) That the system in vogue in Scotland, 

* Agricultural Tribunal of Investigation Interim Report, To be obtained 
through any bookseller or directly from H.M. Stationery Office, Imperial 
House, Kingsway, London, W.C.2, price 6d. 
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of making appointments of County Agricultural Organisers 
through the Agricultural Colleges, would be preferable to the 
present English practice whereby the Organisers are appointed 
by the County Councils; and (ii) that the economic organisation 
of agriculture should have much greater attention both in the 
educational schemes of the Agricultural Colleges and in the 
programmes of work put in hand by the institutions where 
agricultural research is carried on; (iii) that it is a matter of 
first importance to extend research work in the direction of test¬ 
ing new systems of farm management, particularly as regards 
the maintenance of live stock on arable land. 

The report contains a large number of recommendations, 
summarised below, on agricultural questions. 

1. AgricuUvral Credit .—The Tribunal agree with the pro¬ 
posals in regard to long-term credit of the Committee on Credit 
Facilities in Agriculture, though they consider that farmers, 
organising for the joint handling of their products, should be 
able to obtain credit for the erection of buildings and purchase 
of plant against the st^curily of their uncalled capital. With 
regard to short-term and intermediate credit, the Tribunal take 
the view that a more clastic system is called for than that pro¬ 
posed by the Committee, and to this end suggest that approved 
associations of farmers for piircliase and sale should not be 
excluded from llie scheme to be placed before Parliament. 

2. llaihciiy RaUu ^.—An immediate and material reduction of 
railway rat('s on farm ))roduce and farm supplies is urgently 
required. If the Kailway Kales Tribunal are unable to make 
i) substantial leduction in the rates charged on agricultural 
produce, the Government should inuuvene and become finan¬ 
cially responsible for a reduction of not less than twenty-five 
per cent, on I he existing rates. 

8. Local Ratcif .—The ^contribution from the Exchequer should 
be a sum equal to half of the expenditure falling upon rural rates 
in the preceding twelve months instead of the sum fixed in 
1890 as being at that time half the rate, and agricultural 
hereditaments, other than the farm houses and cottages, should 
pay on half rates as is the case with land. 

4. Wheat Offals .—Importers of wheat flour should be required 
to import a corresponding (piantity of offals and an export duty 
should be imposed on wheat offals of ten per cent, ad valorem. 

5. Malting Barley and Hops,—A duty of lOs. per quarter on 
imported malting barley and a duty of 20s. per cwt. on im^rted 
hops should be imposed, and the hop control should be abolished* 
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In each case it is proposed that a preference of one>third should 
be allowed to the Dominions. 

6. Potatoes .—The import of foreign potatoes should only be 
permitted by licence for specified periods after consideration of 
the extent of home supplies and the freedom from disease of 
proposed foreign imports. 

7. Sugar Beet .—The exemption of home-produced sugar from 
excise duty should be continued sufficiently long to allow the 
experiment of producing sugar in this country to be thoroughly 
tested. 

8. Milh and Cream .—The import of milk and cream should 
only be allowed when there is satisfactory endence that their 
production and transport are subject to a standard of hygienic 
regulation equal to that required in this country. Imports of 
dried milk should be certified as free from adulteration, and as 
regards imports of preserved liquid milk an analysis of the con¬ 
tents should be plainly set out on the tins. It is also suggested 
that active assistance should be given to the formation of 
farmers’ associations to deal with the collection of milk and the 
conversion ot surplus milk into dried or preserved milk, butter 
and cheese. 

9. Minhiug of AgricuHvnil Produce .—Impoils of agricultural 
produce should be clearly marked, as far as is practicable, to 
indicate the country of origin, and steps should be taken by the 
Departments of Agriculture to require misleading descriptions 
to be discontinued. 

10. Agricultural Wages .—There should be established about 
six District Wages Boards to cover the whole of England and 
Wales, each with executive powers in its own area and uncon¬ 
trolled by a Central Board. The Boards should confine 
themselves to the enactment of minimum wages and the grant¬ 
ing of penmits of exemption, and should not be regarded as 
fixing in effect the actual rates of pay. 

11. Relief of Rural Unemployment .—^Various suggestions are 
made with regard to the relief of rural unemployment, such ps 
the development of lime burning and limestone crushing. 

12. Ijocal Administrative Machinery .—The desirability of 
improving the local administrative machinery for the purpose 
of advancing the organisation of the agricultural industry is 
urged. 

Professor MacGregor makes a reservation in regard to the 
proposals numbered 2, 8, 4 and 5 above. 
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LAND RECLAMATION: 

SOME ASPECTS OF LAND EECLAMATION, WITH 
PAETICULAE EEFEEENCE TO THE ALLEVIATION 
OF UNEMPLOYMENT. 

A. T. A. Dobson, 

Assistant Secretary, Ministry of Agriculture and Fisheries 

Fob the purpose of the remarks that follow, Land Eeclama- 
tion may be divided under three headings:— 

(а) Eeclamation of water-logged land by means of drainage 
operations. 

(б) Eeclamation of derelict heath and moorland, by means 
of acts of cultivation. 

(c) Eeclamation or recovery from the sea of areas of fore¬ 
shore, by means of the construction of embankments. 

It is not intended within the compass of this article to deal 
in more than a superficial manner with the types of reclamation 
mentioned under (a) and {!»). Moreover, it is not proposed 
to deal in any way with reclamation of small areas of land 
by such operations as “warping,” as they obviously cannot 
be regarded as affording any relief to unemployment. 

(a) Beclamation of Water-logged Land by Means of Drainage 
Operations. —Although there are here and there specific areas, 
like the Borth Bog in Wales, where the carrying out of exten¬ 
sive drainage operations constitutes the sole means of rendering 
a hitherto derelict area suitable for cultivation, there is so 
much land already actually under cultivation that could be 
rendered more productive by maintaining existing drains in 
a serviceable condition that it is hardly necessary to consider 
such special areas as that referred to. This has been amply 
demonstrated by the reception which has been accorded by 
Drainage Authorities, as well as by landowners and occupiers, 
to the Ministry’s Drainage programme for the alleviation of 
unemployment, during the autumn and winter of 1921-22, of 
which an account was given in this Journal for September, 
1922. An even more favourable reception has been accorded 
to a similar programme repeated during the autumn and winter 
of 1922-28, of which an account will be given in due course. 
It seems superfluous, therefore, to attempt to draw any radical 
distinction between derelict land that requires drainage to bring 
it back into cultivation, and good land that is being increasingly 

B 
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damaged year after year by neglect of the simple drainage 
operations that constitute some of the elementary rules of 
ordinary estate management. Suffice it to say that there is 
probably no more profitable method of keeping land in good 
heart and of increasing its productiveness than by paying meti¬ 
culous attention to the maintenance of its drains, arterial and 
otherwise. 

(b) Bedamation of Derelict Heath and Moorland by Acts of 
Cultivsti(m. —The Ministry has records of many areas of more 
or less derelict heath land, which provide, at the best, the 
roughest pasture. In isolated cases there is even evidence of 
the land having at some time or other been under the plough. 
In a few instances during the War, when Agricultural Execu¬ 
tive Committees tackled such areas, the results, as, for example, 
in the case of Wadfast Moor, in Cornwall, were markedly 
successful. To embark upon these undertakings, however, as 
a means of alleviating unemployment is quite another matter. 
As a rule the areas lie at a great distance from the larger 
towns where unemployment is usually most acute. Moreover, 
they are sufficiently inaccessible to the neighbouring villages, 
where unemployment is less acute, to render it necessary either 
to lorry the unemployed from their homes to the scene of 
operations, or to construct especially hutted camps, in which 
case, apart from the additional expense, there are all the diffi¬ 
culties as regards recreation, etc. In many cases, however, 
there are preliminary difficulties as regards the acquisition of 
the necessary land, and, even if those are surmounted, there 
is no guarantee that, once the land has been ploughed, it will 
not be allowed to revert again to its original state, especially 
if, as is the case in many of the heath lands, the results of 
such cultivation prove indifferent on account of an insufficient 
depth of soil. Moreover, there is the all-important question 
of equipment. In isolated cases no doubt small patches of 
heath land can be reclaimed and added to neighbouring farms, 
but the attempted reclamation of large and remote areas at 
once opens up the whole question of the equipment, in other 
words, the provision of buildings both for man and beast, and 
even the construction of roads or tracks. The capital costs in 
this respect are prohibitive and, with the other considerations 
above referred to, combine to render an undertaking of this 
nature hopelessly uneconomic. Where an area of this kind has 
been surveyed and presents possibilities as regards cultivation, 
the only effective way of bringing it back into cultivation is to 
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attack it boldly with steam tackle of some kind. Thus it ceases 
.at once to offer^any prospects to those in search of a means of 
relieving unemployment. 

(c) Beclamation or Becovery from the Sea of Areas of Fore- 
shore* —^Reclamation of foreshore presents an interesting 
problem, and affords the real reason for this article. 

The mere prospect of robbing the sea of areas over which 
for centuries it has flowed at regular intervals, appeals tremen¬ 
dously both to the man in the street and to the professional 
engineer. The latter’s appetite is whetted by a fascinating 
problem where there is unlimited scope for sharpening his wits, 
and in which he realises by instinct thai there is the adventure 
of what must always be a doubtful contest between man and 
nature. The very prospect of such a contest makes the problem 
all the more enticing to the expert. 

To the man in the street, however, the undertaking merely 
presents itself as ah obvious and simple expedient for getting 
something for nothing. He sees miles of out-marsh on which 
samphire—the presence of which is a sure sign that the sea 
is receding—may or may not be abundant, apparently only 
covered at intervals by spring tides; and he immediately 
visualises a long embankment within which thou^nds of acres 
of new land are brought under the plough. Practically never 
does the man in the street realise any of the difficulties, and 
it is the object of this paper to divulge some of them. This 
is all the more necessaiy in view of the prominence that is 
given from time to time to possible reclamation schemes as 
a means of alleviating unemployment. 

Let us deal with a few of the inherent difficulties straight 
away without wasting unnecessary words on them. (1) In the 
first place most areas, where the foreshore is what is termed 

ripe ” for reclamation, are as remote from the centre of acute 
unemployment as the heath and moorlands already referred 
to above. There are consequently all the difficulties attendant 
on the construction of hutted camps. 

(2) The areas are usually in rural districts, and if large 
numbers of town unemployed are transported into such dis¬ 
tricts, the immediate result is that the regular farm labourers 
of the neighbourhood are drawn towards the works in the hope 
of the higher wages approaching those of the navvy. If, as in 
the case of the Ministry’s drainage schemes, the rate of wage is 
fixed to accord With the agricultural earnings of the district, it 
is soon found that difficulties and dissatisfaction arise by virtue 

B 2 
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of the fact that many of the unemployed on the work are urbaii 
unemployed, who resent being paid a wage loWer than that to- 
which they are accustomed when engaged on other classes of 
ralief work, such as roads. 

(8) If no preliminary difficulty has arisen as regards the 
acquisition of the necessary land, there is invariably the 
problem of equipment of the reclaimed area with roads and 
buildings, as well as the burning question of maintenance when 
the work has been completed. This difficulty is probably the 
least i^preciated by the well meaning, but misguided enthu¬ 
siasts, who spend their time urging the Ministry, not infre¬ 
quently through their local Member of Parliament, to embark 
upon the wildest schemes of reclamation, and in areas where 
difficulties, obscure to the layman, readily present themselves 
to the engineer, whose business it is to advise. And yet the 
task of maintenance is in many cases the greatest objection 
to work of this kind ever being begun. It is the cost of main¬ 
tenance that is absolutely crippling the agricultural land in 
certain parts of the country, and is creating the intolerable 
position revealed by the instances hereafter described. 

Around Eye and Winchelsea, in Sussex, there is a valuable 
area of marsh land where, sooner or later, the position as 
regards sea encroachment, or flooding from inland waters will 
become critical. Rye and Winchelsea lie about two miles 
apart on two hills which rise out of a flat area of marsh which 
has at some time or other been gradually recovered from the 
sea by natural processes assisted by the band of man. They 
were originally, as is well known, two of the Cinque ports, and 
were practically on the sea about 250 years ago. They are now 
separated from the sea by a frontage of marsh extending any¬ 
thing up to two miles deep. The sea front is some 6 or 6 miles 
wide, and is bounded on the western extremity by the cliffs 
in the vicinity of Hastings, and on the eastern extremity by 
Dungeness. Across this front there is a perpetual littoral drift 
of shingle from west to east, except near the easterly extremity 
at Cliff End, where the flood tide, after being checked by the 
Hastings cliffs, surges on to the low beach, and perpetually 
threatens to burst through over the marsh land immediately 
inside the shingle beach. A serious break through at this point 
would involve the flooding of some 14,000 acres of valuable 
marsh, which is now used for fattening off sheep. The only 
method of guarding against such an eventuality and of pre¬ 
serving the foreshore is by the construction of groynes, which 



1928.] 


Land Bbolahation. 


117 


-cost anything up to £800 apiece, and their constant maint^- 
ance. It will be readily realised that extensive works of this 
kind involve the levying of a rate per acre which is absolutely 
crippling to the owners of the marsh. Although the Ministry 
has, by means of grants from its Unemployment Fund, 
enabled a great deal of useful work to be done at a compara¬ 
tively small cost to the owners, as only one-fourth has to be 
refunded, nevertheless this comparatively small contribution 
will involve a special levy of £2 an acre on certain of the marsh 
land which the works are designed to protect. 

Further east, other areas of marsh land are threatened in 
another manner. The Eiver Bother, after skirting the hill, 
upon which the town of Rye stands,'proceeds in a straight 
south-easterly direction towards the sea, passing on its way 
the little hamlet of Rye Harbour. For many years the outfall 
channel of the River Rother into the sea has presented very 
serious difficulties, owing to the littoral drift of shingle above 
referred to, which has tended to block the river mouth. An 
elaborate scheme for the construction of training works to 
maintain the outfall channel was drawn up by the late Sir John 
Coode. His scheme involved a short training wall on the 
eastern side, and a longer one on the western side, one effect 
of the latter of which would have been either to arrest or divert 
into deep water the shingle drifting from the west. The 
authorities proceeded to construct the shorter or eastern wsdl 
first, and then, finding their funds exhausted, left the western 
wall, or in other words the more important one, unconstructed. 
The result has been that the drift of shingle into the channel 
has continued uninterrupted, and in the last two years, has 
piled up across the mouth of the river an effective barrier, 
which has completely changed the course of the outftill, and 
made the harbour almost completely impracticable for ships of 
any kind. 

From a recent inspection, it would appear probable that the 
accumulated shingle will continue to accrete towards Uunge- 
ness, and make it increasingly difficult for the river to find 
any outlet at all. In that event a vast freshwater lake would 
be formed all over the marsh lands on which stands the small 
hamlet of Rye Harbour, lying between Rye itself and the sea. 

The particulars of this case are given in detail, because they 
offer a striking example of land which has been recovered from 
the sea with valuable results extending over many years, 
but which is now likely to return to something worse thain 
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its former state, because the cost of stabilising the sea ^efencea 
has proved out of all proportion to the value of the agricultural 
lands which can be assessed for the purpose. 

To take another example. Shortly after the termination of 
hostilities, the Ministry itself embarked upon a scheme of re- 
(‘laniation in the Wash, where there are undoubtedly large 
tracts of foreshore “ ripe ” for reclamation. The area originally 
intended to be reclaimed was some 1,500 acres, but owing to the 
need for national economy, the original programme was finally 
curtailed, so that onl> about 800 acres were ultimately enclosed 
and these were the le^s valuable portion of the original area. 
Taking everything into account the cost worked out at some¬ 
thing like £160 per acre. The area enclosed, although oflEering 
valuable pasture, can only be turned into arable land in its 
entirety, when the channels of the old sea creeks, which still 
remain in the enclosed area, have either been filled in or ha\e 
flattened out as the lesult of many years of ploughing. The 
bank has stood well, but will require careful attention for some 
years to come, especially at one particular point where the 
North Sea, under certain conditions of wind and tide, strikes 
it with its full force. Tntil, therefore, the out-marsh in front 
of this particular section of bank has been able to collect a 
suflicient ‘ ‘ apron ’ ’ of silt outside the toe of the bank to break 
up wave action, this particular section of bank will always 
require a certain amount of money to be spent on it, to guard 
against the possibility of it being breached by an occasional 
heavy sea. 

The heavy burden involved by maintenance, does not, how¬ 
ever, only arise in connection with land which has been re¬ 
covered from the sea naturally or reclaimed by specially 
<on8tructed embankments. On many parts of the coast the sea 
is actively encroaching, and although the Koyal Commission on 
Coast Erosion, which reported in 1911, found that on the 
balance there was more land being automatically reclaimed 
from the sea than was being encroached upon by the sea, the 
menace of sea encroachment remains a serious one, because of 
the heavy burden involved on the agricultural land affected by 
virtue of the rates levied on it to provide moneys for its 
protection. 

The Lincolnshire coast from a little north of Skegness, right 
up as far as Mablethorpe, represents an area where there is a 
perpetual contest going on between man and Nature. If once 
the sea were allowed to effect a serious break through on a 
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wide froat, thousaads of acres would be pennanently sub¬ 
merged. Kail communication would probably be interrupted, 
and untold suffering caused in hundreds of homesteads. Already 
the sea has made severe inroads. Far outside the existing sand 
dunes on the sea-shore, will be found tile drains, of a kind for 
which exhibition prizes were awarded nearly 100 years ago, 
and which are still in situ in the original lines along which 
they were laid when the land was corn-growing land, even 
within the memory of some of the oldest inhabitants of these 
parts. The sea has now, however, reached the final line of 
sand dunes which are of varying thickness. In several places 
they are so inadequate, that spring tides occasionally breach 
or overtop them into the rough pasture land beyond. Through¬ 
out only a short length of this coast there is in the rear a bank 
constructed by the Romans as part of that which extends all 
round the Wash. 

During the past two years the Ministry of Agriculture by 
means of its Unemployment Relief Grant has been able to save 
the situation by advancing sums of money which could never 
have been found by the Commission of Sewers responsible for 
maintenance; but, sooner or later, the works which have re¬ 
cently been constructed will require renewal, and the position 
will again become critical. Since it is a fact that some of the 
areas on this coast are rated at f 1 per acre to pay for a bank 
which has been subsequently breached, and that complete 
protection, say, for 80 years might involve an expenditure in 
the neighbourhood of a quarter of a million sterling, it will 
be realised why so much weight is attached to the item 
maintenance. 

During the last three or four months, pressure has been 
brought to bear upon the Ministry lo reclaim a large area 
of foreshore lying in the estuary of the Humber. The scheme 
was typical of those submitted by enthusiasts who have no 
appreciation of the difficulties. In the first instance a soil 
survey was carried out by two experts who reported that, of 
the 10,000 acres claimed to be reclaimable, only about 250 
acres were of sufficient value for the purpose. A sfibsequent 
survey by the Ministry’s engineers showed that even if it were 
possible to enclose a larger area by means of an embankment, 
such an embankment would have to be constructed by means of 
hopper or othor bwges operating from the sea-ward side, as it 
is entirely impossible to carry out operations on the mud luea 
proposed to reclaimed. This consideration alone at onca 
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ruled out the Bcheme as one likely to offer relief to the un¬ 
employed. There were also legal difficulties which need not be 
enlarged upon here. 

Only recently a speech was delivered in the House of Com¬ 
mons, urging the Government to undertake land reclamation. 
J^eference was made to modern machinery, which wae stated 
to have done valuable work in Canada. If modem machinery 
could be used for this purpose, it would be of no use to advance 
land reclamation as an unemployment scheme; but those who 
advance the cause of modem machinery appear to overlook the 
fact that no modern machinery has yet been devised which 
would work effectively on an out-marsh, which is, at varying 
intervals, liable to inundation by the tide. Possibly some form 
of machine ■with caterpillar appliances and all working parts 
enclosed might be devised to meet the situation, but the matter 
has not been attacked from that point of view, seeing that 
hitherto the advocates of land reclamation have only advanced 
it in the interests of unemployment relief. 

As already intimated the above instances have been given 
somewhat in detail in order to bring into prominence the heavy 
cost of maintenance, as the importance of this item with each 
new reclamation scheme tends to recede further and further 
into the background. 

The cost of maintaining sea defence works on a stretch of 
coast where the conflict between man and Nature is constant 
may be taken to work out at something like £800 to £600 per 
annum per mile. Assuming the average depth of the agricul¬ 
tural land requiring protection to be a quarter of a mile—^in many 
places it is of course considerably more—the cost of mainten¬ 
ance would be nearly £3 per acre in perpetuity. As the average 
rental value of this land could hardly exceed 50s. an acre, it 
will be seen that the position is utterly uneconomic. 

Again, in the case of an area of land which has been artifi¬ 
cially reclaimed by means of an embankment, quite apart from 
the initial cost of the work of actual reclamation, the reclaimed 
land is immediately saddled with a maintenance cost of some¬ 
thing like £300-£400 per mile for at all events a period of, say, 
10 years. As the reclaimed land must usually be allowed to 
settle down for some years before its full value is attained, it 
is obvious that here again the cost of maintenance is out of all 
proportion to the rental value of the land at any rate for a 
considerable number of years.’ 
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That this factor is beginning to be appreciated in various 
parts of the country is evident from the appeal that is being 
made to the Government from all quarters to make the cost 
of sea defence works a national charge. This was carefully 
considered by the Eoyal Commission on Coast Erosion in 1911, 
who, appreciating the difficulty of reconciling the value of agn- 
cultural land on the coast with the enormous cost of maintain¬ 
ing sea defence works for its protection, saw no good reason 
for transferring to the State the cost of those maintenance 
works. It does not appear that any such radical changes have 
taken place during the last 12 years as would justify a modifica¬ 
tion of the views held by the Eoyal Commission. 

In conclusion, I cannot close the'above remarks without a 
word of thanks, for his advice and assistance, to Mr. C. H. J. 
Clayton, M.Inst.C.E., the Ministry’s Chief Drainage Engineer. 
It is his enthusiasm for everything connected with land 
drainage that affords the inspiration for my remarks. His 
recent retirement from the Ministry after 41 years of loyal 
and distinguished service will create a gap which it will be 
difficult to fill, but it is satisfactory to know that, in spite of 
his retirement from the service of the Crown, his services will 
not be lost to the cause of land drainage generally. 

A TRIAL OF HARVESTING 
MACHINERY: 

BINDERS, AND A BINDING AND STOCKING 
MACHINE 

The self binder seems a natural development of the reaping 
machine, but it was only in the latter part of the 19th century 
that it was produced in approximately its present form. 
The advantages of mechincal methods of harvesting were 
appreciated in classical times, and Pliny makes reference to 
machines in use on large estates in Gaul during the first century. 
These consisted of big shallow baskets with forward projecting 
teeth, pushed through the crop by horses harnessed at the rear. 
The fall of classical civilisation, however, meant for many cen¬ 
turies the neglect of mechanical contrivances, particularly in 
agriculture, and it was not until about 1870 that the invention 
of . the Appleby Enotter resulted in the construction of a complete 
binder that in its general principles did not differ greatly from 
the machines in use to-day. By the invention of a mschjne for 
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stooking the sheaves delivered by the binder, a farther stage has 
been reached, and it is now possible to out and atook oereid 
crops by means of machinery. 

in order to obtain information for the guidance of farmers as 
to the comparative cost and utility of catting and stotddng com 
bj' various methods the Ministry arranged for a test to be carried 
out with the following machines:— 

a. Massey Harris Binder drawn by 3 horses. 

b. McCormick Binder „ „ tractor. 

c. Two McCormick Binders „ „ tractor. 

rf. McCormick Binder and Stooker drawn by tractor. 

The tests took place in the vicinity of St. Albans, namely, at 
“ Oaklands.” the Hertfordshire County Farm Institute, through 
the courtesy of the Hertfordshire Agricultural Education Com¬ 
mittee. and at Cunningham Hall Farm, through the courtesy of 
thfe occupier, Mr. R. Baum. 

Good crops of both oats and wheat were obtained at “ Oak- 
lands,” but at Cunningham Hall Farm the crops were not so 
good, and in parts had been badly laid by the previous bad 
weather. On both farms the soil was medium loam contauung 
a large number of stones, while in parts rain had caused the 
ground to be soft. At the Institute Farm, a steep gradient at 
one end of the field added to the severity of the tests, but all the 
other fields were level. 

Before records were taken, each machine was permitted a 
proliniinary cut on its particular plot. Records were taken of:— 

1. Number of men employed in cutting. 

2. Number of men employed in stooking. 

3. Consumption of fuel and lubricants. 

4. 'Acreage cut in the total working time. 

5. Stoppages—time lost and cause. 

6. Weight of crop cut. 

Observations were made of the quality of work done, and any 
other factor affecting the economic or mechanical efficiency of 
the machine. 

Agriculturists are, as a rule, familiar with the design of 
binders, and detailed descriptions of the machines have been 
omitted. The differences in the construction of the various 
types of binders on the market are not very pronounced. Such 
differences as do occur relate principally to minor details, such 
as the construction of the knotter. 

(a) The Massey Harris No. 5 Horse Binder-Manufactured by 
Messrs. Massey Harris, Ltd., 53/5, Bunbill Row, London, £.0. Piice £58. 

OaU, Wheat, 

Acreage cut per hour ... 1*33 *35 

Cost of cutting per acre . 48. 8d. ... 6s. Od. 

„ „ stocking „ . Is. 8d. ... Is. lid. 




FlO. 1. —International Stooking Machine. Fig. 2 —St<v^»kiiig Mncliino. showing Stook being formcti. 

















Flfi. -1. —Two Trncior-drawn BIikUm’s with StccriDg Apparatus. 
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The Massey Harris Binder used in these trials had been in use for 12 years^ 
but was in excellent condition. The machine was drawn by three horses and 
operated by one man. Four men were employed for stocking. The horses 
were replaced at midday by a fresh team. 

The crops of oats and wheat were generally thin, but a considerable amount 
of undergrowth caused frequent choking of the canvases. The oats were cut 
at an average speed of 1*95 m.p.h. and the wheat at 1*41 m.p.h. 

The work done by this binder was satisfactory in every way, and in spite 
of the soft surface in parts, the horses easily hauled the machine. 

(b) One MoOormick Binder— Supplied by the International Har> 
vester Co. (Great Britain), Ltd., 80, Finsbury pavement, London. Price £68. 
Fordeon tractor, £120. Nelson Simplicity Binder Hitch, £5 lOs. Agents, 


Messrs. A. Dugdale, Ltd., 66, Conduit Street, London, W.l. 

^Oais, Wheat 

Acreage cut per hour . 1*61 ... 1*26 

Cost of cutting per acre . 68. Id. ... 5s. lid. 

„ „ stocking „ . Is. 4d. ... 28. Od. 


The only difference between horse drawn and tractor drawn binders lies ioi 
the form of hitch used. 

The Nelson Simplicity Binder hitch (see Fig. 5) consists of two parts, the 
first of which is attached rigidly to the tractor drawbar, and the second to the 
binder stub pole. The second part is swivelled to the first and when working 
on the straight, occupies a position inclining at roughly 46® to it. The 
hitch therefore brings the binder more to the left and so permits a full cut to 
be made, and in addition greatly facilitates cutting at comers. 

The field of oats upon which the machine was first employed had a steep 
gradient at one end. Owing to the great number of stones on the ground, close 
cutting was not attempted. The canvases were choked on three occasions 
owing to the quantity of undergrowth. 

A part of the field of wheat was not standing well, and it was necessary to 
miss cutting one end on each round. Time lost for this cause has 
deducted from the total working time. The Fordson tractor was not able to 
work so fast on wheat as on oats, the speed being 1*98 m.p.h. as against 
2*66 m.p.h. 

(c) Two MoOormiok Binders supplied by the International Har« 
vester Co. (Great Britain), Ltd. Coupled by ‘‘International” hitch and drawn 
by International Junior and Saunderson Tractor. Price of Binders £58 each,. 
Hitch £8 16 b., International Tractor £260. 



OaU. 

Wheat 

Acreage cut per hour 

272 

2*37 

Cost of (utting per acre... 

4s. 4d. 

4s. 9d. 

„ „ stocking „ ... 

... Is. 3d, ... 

la. lOd. 


Two McCbrniick bindera were coupled together by means of a special 
steering hitch manufactured by the International Harvester Co,, and wert- 
drawu by an International J unior tractor on wheat, and by a Saunderson on 
oats. 

Tlie bitdi is so oonstraoted that the relative position of the second machine 
to the first may be accurately adjusted by means of a conveniently^placed 
stoerimg wbed on the rear mschtne. By ibis means the second binder is 
enabled to cut a.full swath on the straight and tc negotiate comers. ^ Thesar^ 
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a certain amount of difficulty however in steering both machines round 
comers. 

The oat crop was fair, but occasional patches of undergrowth choked the 
canvases. The time lost through stoppages, however, was not large. 

The wheat was only a moderate crop and was so badly laid in places that 
good cutting was impossible. On this plot the two binders were drawn by an 
International Junior tractor. 

On both fields, the great capacity of the machines was a very noticeable 
feature. The sheaves discharged from the binders usually dropped in^pairs, 
one from each machine, and this greatly facilitated the labour of stocking. 

(d) The McCormick Binder and Stooker,—Supplied by the 
International Harvester Co. (Great Britain), Ltd. Price of Binder, £58. Price 
of Stooker, £50. International Junior Tractor, £250. 

OaU, Wheat 

Acreage cut per hour . 1*52 ... 1*14 

Cost of cutting and stocking per acre ... 6 b. Id. ... 7s. 6d. 

The stocking machine is a device of special interest and calls for a detailed 
description. It is attached to the rear of the binder and stocks the sheaves 
while the binder is travelling. The power for performing the various 
operations, is obtained by means of a shaft, driven from the crank shaft 
of the binder. The sheaves are delivered on to the fork in pairs. The first 
5heaf is held on the binder platform until the ariival of the second, when a 
“ kicker device ’’ delivers them simultaneously. In so doing, a trip lever is 
actuated which causes the fork carrying the sheaves to describe a semi-circular 
movement, thus delivering the sheaves into the stock setter with their butts to 
the rear. During these trials the experiment was made of inserting a V-shaped 
dividing tine into the stock setter for the purpose of opening and spreading 
the base of the stock. The number of sheaves contained in the stock may be 
determined by previous regulations, but the stock may also be tripped at will 
by the operator iivespective of the number of sheaves it contains. Upon the 
requisite number being placed in the stock setter, a compressor arm, which also 
forms the npedle, is set in motion, causing it to compress the stock and tie it. 
The knotter is similar to that in use on the McCormick binder. The stock 
setter is wider at the rear than at the front, to assist in making stocks that 
,will stand well when discharged. It is provided with an inclined bottom which 
is pivoted, permitting it to tilt to the rear and discharge the stock after being 
tied. The stocks are discharged with a quick movement, and as they leave 
the stook setter, tines spread the butts in order to give the stocks a sub¬ 
stantial base. Facilities are provided for raising or lowering the stook setter, 
as necessitated by the height of the crop. 

An International Junior tractor was used throughout to draw the machines. 
The weight of the stooker is considerable and the draught is increased dis¬ 
proportionately owing to its method of attachment, but the tractor at no time 
ehowed signs of being overworked. 

One man only is required to operate the binder and stooker. The stooker 
■was readily attached to the binder and worked with very little attention, while 
ihe proportion of time lost was comparatively low. 

The oat crop was not a very good one, and the stocks made by the maohine 
generally had the tops too large and insufficient air space were made. 
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Fig. 6.—Showing Positions of Stooks. 

Top^ as left by Stocking Machine ; 
Bottom^ as left by Hand Labour. 
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The stouker was first used on wheat at Oaklands, but owing to there being 
an insufficient acreage, it was afterwards transferred to Cunningham Hal] 
Fai ni. At Oaklands there was an excellent crop with long straw, and upon 
this the stooking machine did very good woi k, leaving the stooks with small 
conical tops and adequate air spaces. After being transferred to the other 
farm the machine was not able to do such good work, chiefiy owing to the 
poorer crop. The air spaces left were considerably increased later by the 
introduction of a V-shaped tine inserted in the cradle, which divided the 
sheaves as they were delivered by the fork. 

The number of sheaves in each stook is determined by previous regulation 
by the operator. It was observed that one or two of the stocks in each field 
ivere not tied properly, and in addition about one in twenty did not stand 
properly after being tripped. These are minor faults which may readily be 
overcome. In the latter case the wider spreading of the butts would increase 
stability and provide for greater aeration. 

The irregular disposition of the stooks as illustrated in the 
accompanying diagrams (Fig. 6), is a disadvantage as it 
materially increases the labour of carting. 

Attention is given later in the Report to general economic 
lectors governing the use of a stooking machine. 

(To he conelvded.) 

# « ♦ ♦ « 

DEVON LONGWOOL SHEEP. 

EnviriN Lawrence, 

President of the Devon Longwool Society. 

Ancient writers state that the foundation of the Devon 
Longwool Breed is of great antiquity, and from time im¬ 
memorial it has been extensively kept in the vales and on 
the hills' of the most Western Counties of England. It is iii- 
.digenous to the West, and has proved its adaptabilitj therein, 
but no one has yet been able to trace its origin. In Yoiiatt-.’ 
“ Complete Grazier,” these sheep are described as the Devon¬ 
shire polled sheep, or Devonshire Nott, crossed with the 
Leicester, producing a sheep with a white face and legs, known 
as the Bampton Breed, giving a heavy carcass with a long 
fine wool. Another writer claims a parish in Somerset to be 
the place of development of this cross of Leicester with the 
•old Devon Nott; he adds that it is the best breed living. 

That this breed of sheep in the past attained great weight i>i 
confirmed by a record of a Mr. George Turner, of Thorver- 
ton, Devon, who had forty two-year-old wethers whose car¬ 
casses were estimated at 40 lb. per quarter. In 1868 a Mr. John 
Bird, of Volis, near Taunton, sold four-fifths of his shearling 
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wethers at fifteen months old at 28 lb. per quarter dead weight. 
Both these lots had been fed without any cake or corn. 
Spooner’s history of sheep stated that a wether of this breed 
slaughtered in 1885 weighed 70 lb. per quarter. ]Mr. J. J. 
Walker wrote to the Meat Trades Journal in 1846, giving 
particulars of two sheep, bred and fed by Mr. T. Kingdon, 
of Thorverton, Devon, which when slaughtered weighed, the 
wether 78 lb. per quarter, and the ewe 67 lb. per quarter, being 
the heaviest sheep ever killed in Her Majesty’s Dominions. 

The Farmer and Stockbreeder in 1899 published the report of 
an independent writer who said “ this breed should claim a fair 
share in the export trade. Amongst its many qualities are 
size, strength of constitution, heavy fleece of excellent wool, 
width and depth of carcase, of superior flesh, great hardiness, 
and aptitude to lay on flesh and not fat.” 

This breed of sheep for many years before the War well 
proved its suitability for export. For the purpose of founding 
flocks abroad ewes and rams have been exported, also rams for 
crossing with merino and other breeds, resulting in heavy 
fleeces of silky wool, and early matiirity mutton, showing rapid 
growth and production of a fine class of meat. The writer 
amply proved this by Smithfield results, when Devon Long- 
wools competing against all Longwools (Lincolns excepted), 
four years in succession (1911-14, the only years competing) 
gained first prize and the breed cup. Some of these sheep 
attained the dead weight of 40 lb. per quarter,* at nine and a 
half months of age. The progeny of Devon Longwool ewes 
crossed with a Hampshire Down ram, won first prize three 
years in succession (1911-18) at the Smithfield Club Show, in 
competition with entries numbering fifteen to twenty repre¬ 
senting various Longwool and Shortwool crosses; these crossed 
lambs reached a carcass weight of 120 lb. per sheep at nine and 
a half months old. 

Export trade before the War was successfully carried on by 
various breeders, members of the Society. One noted breeder 
exported several consignments of rams and ewes to South 
America, the Government of Uruguay, New South Wales, 
Australia, Buenos Ayres, and Montevideo. Other breeders 
have exported sheep to South America and Australia. 

Devon Longwool flocks are principally kept in North and 
Bast Devon, West Somerset and Cornwall, while flocks are 
established in other counties. The popularity of the tn-eed is 
accounted for by the qualities already mentioned, viz.:—^eat 
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depth of flesh; for early forcing a suitable weight oarcass ia 
easily obtained; and the long silky fleece is of great weighty, 
before the War commanding a remunerative price often equal 
to cross-bre^ wool. 

Owing to the collapse of Kussia, formerly a prominent buyer 
of English long wools and heavy woollen goods, and the fact 
that the Government held heavy stocks of wool, longwool has 
for some time met a low dull trade, but, recently the prices have 
advanced considerably. There is every reason to look for 
further rises, and no doubt this class of wool will soon reach 
a more profitable price. When everything is considered, this 
breed doubtless shows equal profit to any other breed from wool 
value, as the weight clipped on an average would be double or 
more the weight of any Shortwool breed, ordinary flocks yield¬ 
ing 12 lb. per sheep and 4 lb. per lamb. Some breeders have 
recorded heavier weights than those quoted. The writer once 
clipped three rams, two fleeces weighing 29J lb. each, and the 
other 30 lb. 

The breed has been greatly popularised and rendered addi¬ 
tionally useful by the efforts of the Devon Longwool Sheep 
Society, which was formed many years ago. While not being a 
large organisation, it is very successfully conducted on practical 
lines, the members being farmers and successful breeders 
largely of the tenant-farmer type. As most of the breeders 
reside in the West of England, the distance from the large 
shows and the consequent heavy expenses incurred by showing, 
account very largelv for the fact that the breed has not been 
so largely represented as it ought to have been at the Eoyal 
and other prominent shows 

Flock reports show that the ewes are excellent mothers and 
hea^^y milkers, very hardy at lambing time, and eagerly sought 
after by those who do not keep standing flocks, for running 
on grass or feeding partly on turnips as is the custom in the 
south-west. They answer admirably when crossed with a 
Shortwool ram, for fattening lambs, which come forward very 
rapidly. For early maturity thev will easily attain a marketable 
size and weight—60-70 lb. at six to eight months old. 

These sheep at all ages will do equally well on grass or with 
a portion of soiling crops, and for constant winter feeding off 
roots on arable land cannot be beaten. 

The Bam lor Grossing Purposes.— Bams of this breed coming 
from the hills of Devon and the Western Counties are hardy 
and unusually active, and will cover from sixty to eighty ewes. 
They have been successfully crossed with the Merino abroad. 




Fig. 2.—(iroiip of Devon l^oiigwool Usiins, sold for an average of 47 guineas eacli in liliS. 
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and with Shortwooled ewes at home, where they increase the 
size of carcass and the weight of wool. 

Owing to their early matnrity they are excellent for the 
production of early fat lambs, and are also equally satisfactory 
for summer grazing or finishing off on arable land during the 
winter. The principal ram sales are held at Taunton, Tiver¬ 
ton, Exeter, and Barnstaple, during the months of July and 
August. 

Points to notice in selection may be summed up as follows:— 

Bams. —Activity, with a bright eye, desootes promise and 
suitability for service. 

Head should be of fair length with a broad face and nose, 
points of nostrils black in colour, the face of a clear colour, 
free from black or blueness; with a broad poll well covered 
with good wool, free from hair and coarseness. 

Bare, of fair length, not thick or heavy, clear in colour, 
showing a few prominent black spots of pea-size (the saying of 
old breeders being that every spot is worth a guinea). There 
should be an absence of wool on the ears. 

Neck should be massive, rising from the body, not long but 
well set up, giving a bold appearance. 

Fleece, an important feature, should have a strong curl all 
over the body, of a long free silky wool with no mixture of 
hair, extending at the hindquarters down to the feet, thereby 
producing quality and quantity of high-grade wool. 

Skin should be white and clear, free from black spots or 
blueness. 

Back, level and straight, with a firm back and loin of flesh 
and minimum of fat, having a thick tail and plump legs of 
mutton. The animals should stand on short legs wdth fair- 
sized bone and feet, these features denoting thick flesh and 
strong constitution. If these points are secured the results will 
be all that can be desired for quality, early maturity and 
profit. 

Females. —Similar remarks will apply with some exceptions, 
viz., if the farmer’s aim is to fatten lambs only, he, should 
select ewes and rams showing most readiness to put on fat 
quickly, producing a back with a fat touch (as is looked for by 
the buyer of fat lambs) thereby sacrificing somewhat growth 
and weight of carcass, also wool weight which is not valued in 
a killing lamb. 

The Secretary of the Devon Longwool Society ie Mr. A. Gerrard, Wiveli^ 
combe, Somerset, whoie always (leased to give information concerning the 
braedi, and te enrol new membera. 

a 
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SEED MIXTURES FOR GRASSLAND. 

Pbofbssob E. G. Staplhdon, M.A., 

Wehk Plant Breeding Station, Aberystwyth. 

It is never easy to decide on a seed mixture to suit particular 
soils and circumstances. To-day, when every penny mpst be 
saved, money must only be q)ent on those species and varie¬ 
ties which (if, of course, the '‘take’’ be satisfactory) may 
be depended upon to succeed. 

Need ol Experiments. —^It is a difficult matter, even after 
close inspection of a field, to prescribe the right mixture for it. 
It is at best only possible to prescribe a “ sensible ” mixture 
which may be hoped to give good results; the farmer himself, 
after making a few simple trials, could probably do better. 

In the first place the farmer should always draw up his own 
mixture or at all events know precisely what and how much 
of each kind of seed he has sown. In the second place, on some 
small corner of every field seeded out he should sow some entirely 
different mixture to the one he has relied upon. Perhaps he 
has not included wild white clover in the general mixture— 
it should be sown on the special comer. Perhaps he has 
included 20 lb. of perennial rye grass and only, say, 2 lb. of 
cocksfoot—he might sow at the rate of 8 lb. of each in his 
comer. He may have used 10 lb. of red clover in his mixture 
—^let him try 4 lb. in his corner. This would involve very 
little trpuble, but in a very few years would put the farmer in 
the position of being his own expert on seeds mixtures for his 
farm. 

Importance of Strain. —^It is not enough merely to choose the 
species to be sown; often, as for instance with white clover, 
red clover and cocksfoot, the proper strain or nationality must 
also be selected. 

With White Clover this is especially important. Wild white 
clover is at present much more expensive than commercial 
white Dutch, but commercial Dutch should only be used in 
leys sown down for at the most two years for sheep graaing. 
In this case it would be sown in large amount probably with 
pre grasses only. Yet even for short duration leys wild white 
is valuable, because in conjunction with perennial rye grass 
and rough-stalked meadow grass it tends rapidly to form a dense 
sward and to suppress weeds and bent grasses. For longer 
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leys aad for permanent graes it is of course invaluable; it is 
probably the one seed of commerce capable of producing really 
perennial and persistent plants. 

With Red Clover too nationality and strain are very im¬ 
portant. There are only two main types of red clover—early 
and late. The early are commercially known as broad red 
clovers—sometimes also called cowgrass or giant hybrid cow- 
grass. The late are late-flowering reds or single-cut cowgrass, 
sometimes also supplied under the names of cowgrass or giant 
hybrid cowgrass. Unfortunately the seed of the two types 
cannot be distinguished. The early reds flower earlier in the 
spring and tend to produce rather more in the autumn of the 
seeding year than the general run of the lates. They after- 
math abundantly, but are not usually long persisting. The 
lates flower 10-14 days later than the earlies, have not time to 
produce a heavy aftermath, persist longer, and some of them, 
even in the first year, produce heavier hay crops than the 
earlies. Some, too, are extra late flowering and extra persist¬ 
ing, as for instance the strains grown in Montgomery and in 
the Wadebridge district of Cornwall. For leys of two years and 
upwards the lates should be mainly relied on. Unfortunately 
low of the foreign nationalities of red clover consist wholly or 
even mainly of late-flowering types. Home-grown seed, so far 
as the north and west of England are concerned, does, on the 
whole, better on long duration leys than foreign seed. 

Of Cocksfoot, New Zealand seed,* in trials both at Cockle 
Paik and at Aberystwyth, has proved decidedly superior to 
Danish and American, particularly for long duration leys. 
French seed, as was shown some time ago in Denmark and 
more recently in Wales, is inferior for the longer leys 

Complex versus Simple Mixtures.—Complex mixtures (mix- 
tures of a large number of species) are still popular for the 
longer leys and permanent grass, and until comparatively 
recently were almost wholly relied upon for these purposes. 
Recent work in Sweden has shown—and in this couijtry it is 
coming to be realised—that the complex mixture is likely at 
best to be wasteful of seed and will frequently not give as good 
results as a relatively simple mixture. In America, too, the 
mixtures now generally employed for establishing long duration 
swards seldom contain more than about six species. The 

There ie not much New Zealand Cocksfoot on the market, but if its meiit 
were more fully recognised by farmers, larger supplies would no doubt be 
iorthooming. ® a rr 
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obseryatioEB of Osvald* on Itis subject, although based on 
researches conducted in Sweden, are of particular interest and 
are undoubtedly equally applicable both to the conditions and 
to the practices prevailing in this country. He points out that 
for a considerable time pasture trials were conducted on the 
principle that the artificially produced swards should be made 
to approximate as nearly as possible to the natural grasslands. 
A consequence of the application of this pr^ciple has been the 
inclusion of a large number of species in the seeds mixture— 
an erroneous idea which in his view has been based on an im¬ 
perfect knowledge of the composition and ecology of grasslands. 
More recently, the object aimed at has been to combine, in the 
species included, high yield, winter hardiness and permanency, 
and to adopt treatments calculated to create the best conditions 
for the development of a good sward. 

In the opinion of the writer there are three distinct and final 
objections to the complex mixture :— 

(1) There is too much competition between the different 
species. 

(2) Some of the included species are almost certain to be 
unsuitable to the particular conditions. 

(3) The seeds of different species require very different 
conditions, if they are to germinate and thrive. 

Comj)etitiov ,—Some species make very rapid growth during 
the seeding year; others start slowly and, during the first 
autumn after sowing, produce practically no keep. The quick- 
growers naturally tend to crowd out the slow, especially when 
the slow are “top” species, requiring light to grow properly. 
Italian rye grass, unless sown in very .small amount, crowds 
out other plants badly, and so also to some extent do the early 
red clovers. The former is sometimes included in long duration 
mixtures to keep down weeds (work which should be done by 
wild white clover) but it will quite effectively suppress meadow 
fescue, meadow foxtail and some other grasses, and consider¬ 
ably interfere with cocksfoot and Timothy. Perennial rye 
grass if sown too thickly (20 lb. or in some cases less) will 
interfere with cocksfoot and Timothy (especially when these 
are sown thinly), while if sown in less amount (14-16 lb.) it 
will hamper meadow fescue and meadow foxtail.t 


^ * OsvaW, H., Nagra nyare synpunkter vid wppgorande af grfisfrdblandningar 

m.j betesvaUar pa torfjord, Svensha Mo9$huUurfdrminqen8 

Tidthnfi^ 1920. 


t Generally speaking both the rye grasses germinate considerably better 
ttHin all other grasses, except perhaps Timothy. This better germination mn^t 
be taken into account, as well as the rate of seeding, when considering their 
tendency to hamper other plants. 
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Thus we should include in a mixture only such species as 
Agree well together. For hay, species and strains must be 
chosen which will flower about the same time; this is im¬ 
possible if numerous species are included. With late-flowering 
red clover we should choose a late strain of cocksfoot (this is a 
point in favour of New Zealand cocksfoot). With Timothy 
predominating, one of the latest late-flowering red clovers, such 
as an approved Montgomery Red, is to be preferred. 

Vnguitahility to particular Conditions. —^If plants unsuitable 
to their surroundings are sown in competition with many better 
adapted species their chances are naturally poor, and the 
smaller their share in the seeding the less their chance will 
be. Thus, to sow J lb. or even 1 lb. of Chewings fescue, of 
rough-stalked meadow grass (on some soils), of smooth-stalked 
meadow grass (on other soils), of golden oat grass and meadow 
foxtail, is often sheer waste. 

Many species are so unsuited to particular conditions that 
even when sown on almost even terms with better adapted 
competitors, they will not succeed. Chewings fescue, for 
instance, may compete on some types of soil, on most it cannot. 
Again meadow fescue will only succeed in competition on very 
fertile soils, and much seed of this grass is probably sown in 
vain. 


Different Conditions for Germination of Different Species .— 
The question of depth of sowing and method of covering seeds 
is important.* The question of temperature is perhaps equally 
important. 

Seeds mixtures are generally sown in late March or in A pril 
according to district. At that time the temperature is generally 
ideal for the rye grasses and the clovers, species which usually 
make a better early growth than most of the others in a mix¬ 
ture. The temperature even in April, however, is often not so 
favourable for cocksfoot nor well suited to grasses like Chewings 
fescue and the meadow grasses, wltile for meadow foxtail it is 
often fatal. 

Thus for April sowing, cocksfoot, if sown in tiompetition 
with rye grass, must be sown in large amount; the meadow 
grasses and Chewings fescue if included at all, should not be 
stinted. 

It will thus be gathered that a “ sensible ’* mixture is <me 
which contains only those species which, at the date of sowing. 
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and in the competition whioh they are likely to encounter^ 
have the best chance. There will scarcely be a large number of 
such species. Consequently a sensible mixture is generally 
one consisting of a very few species each sown in either 
considerable or moderate amount. 

How to decide upon a Oraaa Mixture —It might be thought 
that an examination of the species composing any good per¬ 
manent grass on the farm would be enough to show the farmer 
what he should include in a new seeds mixture. This is only 
very partially true. He finds, let us say, rye grasses or meadow 
fescue and fine leaved fescues, or meadow foxtail thriving 
exceedingly—but can he now purchase the self-same strains of 
these? And if he can, will they, in the face of the difiEiculties 
described above, be sure to succeed? Fields or plots, sown 
down with a known mixture^ examined three or four years 
after sowing, are a much better guide. 

Permanent fields, however, will give some guidance, 
especially for long duration leys or permanent pasture. If the 
examination showed the presence of meadow fescue, it would 
probably be wise to sow this bountifully and to reduce the rye 
grass considerably, so as to give the fescue a good start. 
Suppose wild red clover is abundant. It would then probably 
pay to take pains to secure a reliable strain of the long-persist¬ 
ing Montgomery type. If wild white clover is not much in 
evidence on the older fields, tjien it should be included in the 
new mixtures. If perennial rye grass is practically absent, it 
would be sound to include about 2 lb. of crested dog’s taiP in 
the new mixture, especially if sheep grazing is desired. Never¬ 
theless, for most conditions, a good mixture will be drawn up 
chiefly by choosing from a limited number of “ bed-rock 
species and only including others when either they are sup¬ 
ported by strong local evidence or when the mixture and the 
time and conditions of sowing are all planned chiefly in the 
interests of one particular species which it is desired to include.t 
The “ bed-rock ” species for leys of two years and upwards 
and for permanent sowing are:—^perennial rye grass, cocks¬ 
foot, Timothy, rough-stalked meadow grass and crested dog's 
tail, with the various strains of red, Alsike and wild white 
clovers. 

♦ Go certain types of soil (especially those on which perennial rye grass 
does not establish itself permanently) there is no doubt of the value of crested 
dog’s tail. The appearance of the diy flowering stal^ is no indication that 
stock do not graze, or have not grazea, the leafage. 

t For instance, the enormous sowings of the grasses such as Chewings 
femme and the like on specially prepared tilths for lawns and putting greens.. 
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llllllliliqf. —^This question, which cannot be dealt with here, 
is as important as, if not more important than, the choosing 
of the mixture. A young ley, however, must have phosphates, 
of which a sufficient amount, either in the form of basic slag 
or one of the approved mineral phosphates, should be applied 
before sowing. On certain soils the addition of potash is almost 
equsdly important. 

Purchase of Seed. —In the purchase of seed the farmer is 
protected by the Seeds Act, 1920, and by the Seeds Begnla- 
tions, 1922. In the case of cocksfoot and of red mid white 
clover (as well as of certain other specified seeds), the seller 
must state (what is very important for the farmer to know) 
the country of origin. The farmer can also obtain, for a sm^ 
fee, a report on seed which he proposes to sow, from the 
Official Seed Testing Station, Huntingdon Boad, Cambridge.* 

The farmer should not expect or desire so good a germina¬ 
tion from English and particularly from Welsh clovers as from 
foreign, nor from wild white as from white Dutch clover. Nor 
should he object to New Zealand cocksfoot, if it be found to 
contain a considerable quantity of perennial rye grass. Correct 
strain is of more importance than superlative germination, or, 
provided injurious weed seeds be not present, than absolute 
purity. Of course where the germination is low, the seed rate 
must he adjusted accordingly. 

Price of Seed. —^In deciding upon a mixture the question of 
cost is generally uppermost, but obviously there should be no 
hesitation in paying more for a long than for a short duration 
mixture. The farmer’s rule should be to buy the best (as 
judged by strain, absence of injurious weed seeds and reasonable 
germination) of comparatively few species, rather than to 
spend the same money on inferior seed of many species. For 
leys of two years and upwards, he must first ask himself how 
much wild white clover seed is required. On some fields, par¬ 
ticularly if plenty of phosphates have been used and liming 
regularly prartis^, wild white clover spreads rapidly without 
sowing. In such caees the farmer may be tempted to leave 
wild white out of his mixture; but it is generally worth while 
including even so small a quantity as | lb. to assist in sup¬ 
pressing weeds. Having decided the quantity, he must ascer¬ 
tain the cost of reliable seed and then arrange the rest of his 

* Tot fuller pertioulen m to the Act end the BeguletiooB, and also as to 
the Offloiel Seed Teating lotion, see Fom No. 728/GL&, obtainable on » 
q^ilkation to the libiatry. 
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mixture according to what he was prepared to spend, loss what 
the wild white clover is going to cost. 

igTampiiMt of Hixtiirea.—Seeds mixtures fall into the follow¬ 
ing classes:— 

(o) Stubble or autumn bite; (b) One-year ley; (c) Two-year 
ley; and (d) Three-year or upwards including permanent. 

Sttthhle or Anfaiiwn Bite.—More use might be made of 
stubbles. When stubbles are left idle in order to start cleaning 
the land at once, well and good, but too frequently they are left 
untouched until ploughing is begun in late autumn or winter, 
by which time weeds have got a good hold. If the stubble 
is clean to start with, then, unless something is grown on it, 
the winter’s rains simply wash out the nitrates. In the south 
and east of England stubbles are often sown with catch crops 
such ee crimson clover as soon as the com is harvested. In the 
north and much of the west, including Wales, owing to the 
late harvest, the stubbles are almost always left idle until well 
into early winter. In Wales a plan has been adopted of sovnng 
seeds with the corn, solely for the purpose of providing autumn 
and winter keep until ploughing. Quick growing red clover 
and Italian rye grass—the latter especially—have given the best 
results. Clover is expensive, it does not bold out so well into 
the winter and It makes harvestii^ more difficult. And there 
is the danger of clover sickness. Italian rye grass is free from 
these disadvantages. A seeding of 16 lb. per acre is recom¬ 
mended, but even 7 or 8 lb. will be useful. It may be sown 
directly afjer the com and harrowed in at the same time.* 

One-Year Ley.—^There are two main questions:—(t) whether 
stubble and winter grazing are wanted as well as a hay crop, 
and (it) whether (a) one or two hay crops, or (b) a hay crop 
and abundant aftermath grazing, or (c) one heavy bay crop, 
without much stubble grazing or aftermath, be required. 
Whether Italian rye grass or perennial rye grass should be sown 
or b(^, and if both, in what proportions, the farmer KimflAl f 
must decide. 

Italian rye grass sown with clover alone does not as a rule 
give so- heavy a hay crop as perennial rye grass with clover, 
but Itah'an gives a more leafy hay and does not lodge neariy sq 
readily as perenmal. Where stubble grazing is also wanted 
Italian should be ei ther solely or mainly sovm. If Italian 

* 3 ^ writw ^ indebted to ProfaBsor B. G. White, MBo., for informal 
M to trials condncted by him at Bangor on the question of i^abblegnaing. 
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And pdrsmual bxo iiux6d, ItaliaA will predoioiufttd ovex the 
perennial unless only a small amount of the former is ^own. 
Miziiig certainly helps to prevent lodging, to afford winter keep 
and to increase the aftermath, but there is the disadvantage 
that perennial flowers earlier than Italitm. 

Late-flowering red will generally give a heavier single hay 
crop than the early reds, but does not contribute so freely to a 
second hay crop, and is not likely to give so much stubble 
grazing. 

Alsike frequently succeeds bettor than the red dovm's in 
cold and wet situations, and at high elevations. It is not often 
necessary to employ other grasses than the rye grasses for one* 
year leys, but Timothy is useful, uid not too expensive, on wet 
situations and drained peats. Timothy flowers much later than 
the rye grasses and so is better sown alone than in mixture 
with them. Tall oat grass may give a very heavy first hay 
crop, but is expensive, and where the mixture is chiefly rye 
grass there is no particular advantage in adding it. 

The following standard mixtures are only intended to give 
an idea of the seeding rates which are generally adopted:— 


1. —Catering chiefly for a very heavy nngle Hay crop, 

Pereonial lye grans . 14 lb. 

Late-flowering red olorer . 4~6 „ 

Alsike clover. 1-2 „ 

2, —Catering as much or more for Stuhble Grazing and Aftermath as for Hay, 

Italian rye grass. 14 lb. 

Broad red clover. 4-6 „ 

Alsike Clover . 1-2 ,, 


d .—Compromising between all needs^ and being content to 
coming into flower over too long a range of Urns, 

Italian rye grass. 

Perennial rye grass . 

Late-flowering red clover . 

Broad red Clover. . 

Alsike clover . 


have the various species 


61b. 
10 „ 
2-3 „ 
2-3 „ 
1 ,. 


4»'^For conditions unfavourable to the Itye 
Timothy, 

(rt) Timothy ... ••• ••• 

Alsike clover . 

(h) Timothy ... ... *•* 

Late-flowering red clover 
Alsike clover 


Grasses but particularly favourable to 

. 10 lb. ^ 

. € 1 , 

. 10 lb. 


TwchlMur Xi»y.--'What has bten said about the one*yeat toy 
appitos in the main to a two-year ley, vrith the following 
iaons:—(i) what counts in a Wo-y«ar ley is the groas ytold hv«r 
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whole period; it should not therefcne be expected to pvo* 
vide continual stubble grazing; (ii) Itidian rye grass will not 
contribute much in the second year, and should therefore be 
gteatly reduced or entirely excluded; (iii) unless aftermath is 
particularly wanted in the first year broad red dover dionld 
be excluded, or only sparingly sown. For a two-years’ ley 
late-flowering red and Alsike are distinctly the proper clovers. 
A small amount of wild white might be included; it wiH add 
to the fertility of the soil and help to suppress weeds. . 

More money may naturally be spent on a two-year thui on a 
one-yeax ley, and grasses should be used which will give as 
high (or higher) yields in the second as in the first harvest year. 
Thus perennial rye grass may be either wholly or partly dis¬ 
placed by cocksfoot, Timothy or tall oat grass. Whether it 
should be wholly displaced by whichever of the other three is 
most suited to the conditions, is difficult to decide. In the 
interests of gross yield and of getting the included species to 
flower together, there is much to be said for excluding it, 
especially on other than the most fertile soils. The question 
of extra cost (except in the case of Timothy) often decides 
against leaving out perennial rye grass altogether. 

The following is an attempt to indicate ” sensible ” mixtures 
for a two-year ley having regard to the considerations discussed. 
In cases where stubble grazing is urgently needed, 2 lb. of 
Italian rye grass might be added to each:— 


1,—For soih where Perennial Rye Orasa is known to hold well irUo the Second year. 


Perennial rye grass 

... 

... 

141b. 

Late-flowering red clover 

... 


4-G „ 

/ Alsike clover . 

... 


1-2 „ 

Wild white clover 

••• 

... 

i-* 

£,—For sotla where Cocksfoot hvZks eery much 
does Perennial Rye Crass, 

more 

heavily in the Second year than 

(a) Cocksfoot. 



10 lb. 

Timothy . 



4 „ 

Late-flowering red clover... 



4-6 ,. 

♦ Alsike clover . 



1-2 , 

♦ Wild white clover. 



»» 

(h) Perennial rye grass 



8 „ 

Cocksfoot. 



8 „ 

Timothy . 



8 „ 

Late-floweiing red clover... 



4-6 ,. 

♦ Alsike clover . 



1-2 

* Wild white clover. 

... 


i-i „ 


* If a reliable strain of late-floweiing red (of the Montgomery type)Xis 
employed^ then to save expense Alsike clover and wild white clover be 
onmted; the Montgomery should ensure a sufficiently good clover root to- 
plongh down at the end ox the second year. 
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A'->Fbr loih farUeulanfiy adofUd to TimMuy, 

••• ••• ••• ••• 10-12 lb. 

Alsika clover .. 4-5 „ 

Wfld white clover ... J-J yi 

l^oU .—Bmpe Timothy flowers so much later than other grasses a 
combination with rye grass is not here recommended. Alsike clover and 
Timothy agree well together, and the inclusion of Alsike to the total exclusion 
of laie^flowering red clover renders the mixture an exceptionally cheap one. 

4 —WhMTt frcm local widmcc it is desired to rely wholly or largely upon Tall Oal 


(a) Tali oat grass . 

16 lb. 

Late-flowering red clover . 

4-6 |. 

Alsike clover ••• ... ... 

1-2 „ 

Wild white clover ... ... * ... 

H II 

(b) Perennial rye grass . 

8 „ 

Tall oat grass . 

8 „ 

Late-flowering red clover . 

4-6 „ 

Alsike clover . 

1-2 „ 

Wild white clover ... 

i-i 


NoUo —^Tall oat grass has the advantage of providing very early keep in 
the spring, but if heavily grazed at that period the grass is quickly killed out. 
The above mixtures are probably prohibitive in price unless the drcumstances 
are exceptional—evidence, however, suggests that small sowings of tall oat 
grass are seldom satisfactory or profitable. 

Long Duration Leys and Permanent Ohrass.—The mixtures 
required to produce a good ley for three years and upwards 
differ little from those required for a permanent sward. The 
reason of this is that, for the sake of fertility, there should 
always be a good sward full of clover to plough down when a 
ley of three years or upwards is broken. Again, in a field that 
has been down for about six or more years, the herbage will 
fall into two classes. Much of it will consist of wild plants 
which have established themselves naturally, and only a part 
of it of plants which were sown in the original mixture and 
have become permanent. These latter plants are, moreover, 
just those which should usually be sown for a ley of three 
years and upwards. 

In all long duration mixtures the object dmuld be to get a 
good “ sole ** as soon as possible and to crowd out weeds and 
bent grass. To this end wild white clover, perennial rye and 
rough-stalked meadow grass work admirably together.* For 
providing a good ** adult ** sward, wild w hite clover is essential. 

^ See, for ioetanoe, “Formation of Perennial Pastures*’ in Beports on 
NoSSi^^SSee,^ Department of Agriculture, Dniverrity OoUfige of 
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How much should be sown is not so easy to say. As little as 

lb. has proved sufficient to get a quickly fotlned' sole, and 
as much as 4 lb. has justified its cost. Opinions differ whether 
the " sole ” will suffer by taking a heavy first hay crop from a 
field sown for a long duration sward. With a good “ take *' and 
good harvest weather the formation of “ sole ” is not likely to 
suffer. On the other hand, plot trials in Wales have dearly 
shown that if the hay crop is exceptionally heavy and the 
harvest weather bad, wild white clover may be to a large extent 
killed out, even when the original take has been excellent. 

There are two classes of long duration mixtures:—(1) Those 
from which a first hay crop, and also, if required, later hay 
•crops may be taken; these will usually be sown under com. 
(2) Those sown for grazing only; such mixtures are frequently 
sown on poor, outlying fields, from which com will not be 
taken, and are sown without a covering crop or under rape. 

(1) Mixtures designed to give Hay and Pasture. —^The follow¬ 
ing mixture, advocated by Professor Gilchrist, has been found, 
over a wide range of cotmtry, equally suitable for a three-year 
ley or for permanent grass. It may be taken as an example 
of the simple mixture, although the seedings are rather heavy, 
and may be altered to suit various districts and conditions:— 

Perennial rye grass. 16 lb. True late-flowering red clover 4 lb. 

Cocksfoot (New Zealand) ... 10 „ Trefoil .1 „ 

Timothy (Scotch) . 4 „ ♦Wild white clover.IJ „ 

In many districts trefoil cannot be relied upon; thus, under 
the conditions of high rainfall and non-calcareous soils which 
prevail over large areas in Wales and the west of England, this 
species but seldom succeeds and should not be included in 
the mixture. 

The following are suggested as “ sensible mixtures ” for such 
districts; to either of them not more than 2 lb. of Italian rye 
grass may be added where sheep are kept during the winter 
and the fields are likely to be heavily grazed during the first 
autumn and winter after sowing:— 

{a) Simplified ae much as pomble. 

Perennial rye grass ... lb. Late-flowering red clori^ (Welsh) 4 lb. 

Cocksfoot (New Zealand) „ f Alsike clover . 1-1^ „ 

Timothy . 4 „ Wild white clover. 

♦ In many cases the wild white clover might be reduced to 4 lb. 

t Where red clover invariably takes well, Alsike can often siifolt be left 
‘Oiit. At Ingh elevations (above 600-700 ft.) Alrike often does vkr^ well and 
may sometimes altogether replace late-flowering red. 





SsBD. Mixtp^s, F(^ Gbasslamd. 


141 


(b) SaiOm more Comdex, 

Per^nial rye grass . 8 lb. Alrike clover .1-1J .lb.. 

Ooclcsfoot.8 „ Late-flowering red clover 4 „ 

Timothy.. ... 4 „ Wild white clover ... i-lj „ 

*Bougb-stslked meadow grass ... 1^ „ fChicory.1-2 „ 

*CreBted dog’s tail . 1^2 „ 

Where cocksfoot predominates in mixtures for leys two rules 
should be observed. First, the hay should be cut comparatively 
early, before the seed has begun to develop and ripen. Secondly, 
the swards should be grazed hard at least once a year. If hay 
has been taken, this can be done on the aftermath. 

Some will object to the amount of cocksfoot in the mixtures 
above, but until further trials have been made it is hard to 
suggest anything else but cocksfoot if bay is required on soils 
where perennial rye grass is not productive after the second 
year. Golden oat grass, sown thickly, would probably meet 
the case, but it is expensive and usually of low germinating 
capacity. Timothy might completely take the place of cocks¬ 
foot in some cases, but those who object to cocksfoot, generally 
object to Timothy in quantity. The same may be said of tall 
fescue which, furthermore, is expensive. This last is, however, 
capable of thriving on many classes of poor soil and of providing^ 
relatively abundant late winter and early spring keep. 

On more fertile soils where perennial rye grass holds longer, 
the best substitute for cocksfoot is undoubtedly meadow fescue. 
Farmers might try a small area with mixture (o) reducing the 
rye grass to 8-10 lb. and sowing meadow fescue (about 8-10 lb.) 
instead of cocksfoot. On excessively thin and dry soils in 
regions of low rainfall it is probable that smooth-stalked 
meadow-giasB (Poa pmtensis) and Chewings fescue may some¬ 
times be helpful. The latter grass is, however, frequently of 
very poor germinating capacity and thus, from the point of view 
of establishing a take and of resisting subsequent competition, 
needs, if included, to be sown in considerable amount. In such 
situations there is little doubt that ribgrass (Plantago hnceolata\ 
is a really valuable plant and may be included in the mixture. 

In the case of all the above mixtures, short and long alike, 
the quantities given are for broadcasting—^not drilling—^under 
a com crop, on an average tilth as regards weeds and suita¬ 
bility for the seeds. Under these conditions there is bound to 

* These two graesea have both done well, eapecially on aoila too poor to 
aanv a permanent rye grass herbage. If both are sown, lb. of each wonld 
be the outside sowing. If only one, then 2 Ib. would not be too much. 

t Chio^ is s(»netimes objected to in the hay, but on many soils persista 
well and gives excellent spring grasing. 
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be a waste of seed."' A farmer who has catrefuUy studied the 
date and methods of sowing and covering seeds might often 
quite safely reduce the quantities. 

(2) Mixtureg designed to give Grazing only. —^In a mixture 
designed for grazing only, there is no absolute need to sow the 

coarser ” hay grasses and no risk of the hay crop hampering 
the wild white clover. There is also an advantage in sowing 
otherwise than under a com crop. There is no danger to the 
grass from lodged com; there is time to clean and prepare the 
land thoroughly; and the sowing can be done at the most 
favourable moment. Consequently seedings may be reduced. 

The following mixtures are perhaps still in the experimental 
stage and are offered for trial as suggested on page 180. It is 
suggested that the mixtures should be sown under about 2 lb. 
of rape per acre or without any covering crop:— 

1. —Perennial rye grass ... 10-12lb. 3.—Perennial rye grass ... 8 Ib. 

Wild white clover ... 2-4 „ Rough-stalked meadow grass 4„ 

2. —Perennial rye grass ...10-12,, Wild white clover.2-4,, 

Late - flowering red 4.—Perennial rye grass ... 8 „ 

clover (Welsh) 4 „ Rough-stalked meadow grass 4 „ 

Wild white clover ... 2 „ Late-flowering red clover 

(Welsh). 4 „ 

Wild whitel clover. 2 „ 

The above mixtures would almost certainly be more applicable to regions 
of high than of lo\\; rainfall, and in the case of each, if it is intended to use 
the fields for heavy winter and early spring grazing with sheep, the addition 
of a few pounds of the coarser grasses, such as cocksfoot and Timothy, would 
perhaps be an advantage. 

CRIMSON CLOVER. 

T. WiBBBELBV, M.I.A., F.L.S. 

Thb growing of Crimson Clover or Trifolium (Tnfolium 
mcamatum) is at present more or less confined to the southern 
counties of England. In this area the crop is usually grown 
on stubble land after winter cereals. Many unsuccessful 
attempts have been made to grow it in the west and north, 
but the failures have probably been due to the fact that the 
spring cereals after which the trifolium has been sown, are 
harvested too late for the successful sowing of this crop. It 
has now been proved over wide areas that winter oats, and 
on light soil winter barley, can be just as successfully raised 
in Northumberland as in Hampshire, provided the com is sown 
•early, preferably in late August or early September, and if 

* See this JourmU, April, 1922; Hay, 1922 ; and March, 192.3. 
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Beoeasacy grazed bacjr befoire winter. These cereals, when 
sown early, will ripen two or three weeks earlier than ^ring 
sown com, and often the stubbles can be cleared in sufficient 
time to sow trifolium. Generally, however, it is not wise to 
sow it in the north of England later than, say, 10th September, 
and in the south of England later than 20th September. 

Vaiietiez. —There are three varieties of trifolium, viz., early, 
medium, and late, and in addition also a white flowering 
variety. If the three varieties are all sown at the same time, 
they come in for use at different times in the following summer, 
but the same result may be achieved by sowing any one of the 
varieties at intervals of from seven to ten days. 

Preparation of the Land. —^The main essential for the suc¬ 
cessful growth of crimson clover is a firm seed bed. For this 
reason when sown on stubble land, an 3 ^bing in the nature of 
elaborate cultivation is a disadvantage. If the land is ploughed 
and worked to a fine seed bed the crop usually fails. All that 
is needed is to give the stubble one or two runs with the drag 
harrow, or for preference a spring tooth harrow, then broadcast 
the seed and roll. A similar method can be followed when the 
crop is sown in summer, say, on a vetch and cereal stubble 
•when the latter crop has been cut for hay or silage or fed off 
with sheep. Again, the crop can be successfully grown with 
spring sown lea oats, the seed being sown when the com is 
brairded, and chain harrowed and rolled. 

Sowing on corn or vetch stubble as described above necessi¬ 
tates fwrly clean land. Where the land is foul and it is desired 
to sow the crop in summer or early autumn, it is wise to sow 
a little w'hite mustard along with the crimson clover to keep 
the land covered-in until the crimson clover is established. 

Bate of Seeding. —The common method is to sow from 20 to 
24 lb. per acre, but this method has many drawbacks. If the 
crop for any reason fails, there is nothing to fill up the land, 
whereas if it succeeds and the area sown is considerable, long 
before the crop can be consumed it is so thick that it rots at 
the bottom, making it difficult to convert into hay. It is also 
very necessary to emphasise the fact that there is the greatest 
danger in feeding crimson clover (especially to young lambs) 
when the flowering period has reached an advanced stage. 
The florets of crimson clover are very hairy in the advanced 
stage, and if fed to sheep cause the formation of hairballs, 
which result in obstruction in the digestive tract. “ Hairbtdl- 
ing ” is also common amongst horses which have been fed on 
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crimson clovet hay made from ov«:-rip* trifolium. A mcwet 
useful crop for folding off with sheep or pigs, or for cminrersion 
into hay or silage, and also a surer crop, can be obtained by 
sowing on a com or vetch stubble about 14 lb. of Italian rye 
grass, and 10 to 12 lb. of crimson clover per acre. On foul land 
6 to 10 lb. white mustard can also be included in this mixture. 

When sown with lea com or autunm or spring sown tares on 
firm land, the rate of seeding should be about 14 lb. of Italian 
rye grass and 7 lb. of crimson clover. Another very marked 
advantage of sowing smaller quantities than is usual of crimson 
clover along with Italian rye grass is that often two crops can 
be obtained from the one cultivation and seeding. For instance, 
sown in autumn on stubble land the crop can be folded off in 
May or early in June and then refolded in September. Where 
this system of double feeding is practised, it is necessary to 
modify somewhat the system of folding. 

The usual custom in districts where crimson clover is grown is to hurdle 
on small areas of i land a large number of sheep which bite and tread the heart 
out of the clover. No second growth results except on very good land, and 
under ideal conditions of growth. Even when a second crop does follow close 
folding, sheep will not eat it down a second time, though pigs will 

The writer's method of folding is to use a combination of sheep nettiug 
and hurdles. For, say, a flock of 500 sheep, nettiug is placed round 10 acres 
in the form of an oblong 100 yards wide. The hurdles are placed brosswise 
at right angles to tlie long sides of the plot so as to enclose one or two acres. 
As the sheep eat down the plot, the cross hurdles are moved on, and the 
enlarged fold left for the sheep to wander over. As a result, after a few days’ 
folding, instead of the sheep being confined to a small area, they have a con¬ 
siderable ru^i of ground. The crop in consequence is not eaten down too bare, 
nor the land unduly trampled or soured. 

Manuring of the Crop. —Quite a number of failures of crim¬ 
son clover which have come before the writer’s notice have 
been due to improper manuring of the crop. In fact, speaking 
generally, crimson clover is either insufficiently manured or not 
manured at all, yet there are few crops that will pay so well 
for a liberal dressing of artificials. It may also be stated that 
in the case of leguminous crops, there exists a very prevalent 
opinion that nitrogenous manures are not required. It is true 
that crimson clover, in common with other leguminous crops, 
has remarkable power of gathering free nitrogen from the 
atmosphere, but the writer’s experience has led him to the very 
definite opinion that the discreet use of nitrogenous manures 
on nitrogen-gathering crops, by increasing the vigour of the 
crop, also increases the capacity for assimilation of nitrogen 
from the atmosphere. 
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It is very commonly known among farmers that clovers are 
nitrogen-gatherers, but very few farmers realise to what extent 
the growing of a clover crop enhances the fertility of the soil. 
In an article recently published Corrie emphasises the above 
point in an admirable manner. He states that:— 

“ The roots of one good clover crop in England (i.e., the residue) were 
found to weigh when diied, 6,603 lb. per acre, and to contain 65 lb. nitrogen 
and 27 lb. phosphoric acid per acre. At Rothamsted, in an experiment 
comparing the effects of bare fallowing and cropping with clover, the 
following figures show the results obtained per acre throughout a rotation of 
swedes, barley, clover or fallow, and wheat:— 

Plot Clover Hay. Wheat, Swedes, Harley, 

cwt. bus. tons. bus. 

aover Plot ... 76-7 ... 39*5 19 4 ... 36*3 

Fallow Plot ... — ... 32*5 ... 19*0 ... 28.3 

Although nearly four tons of clover hay wore removed, the residues or roots 
and stubbles were sufficient to increase the wheat crop by 21 per cent., the 
root crop by 2 per cent., and finally the barley, three years later, by 28 per cent.’* 

Professor Neale, Delaware Experimental Station, states:— 

“ 8*3 tons crimson clover, grown from seed which cost 48. 2d. per acre, 
added 24 bushels to the corn crop ; 4s. 2d. invested in nitrate of soda and used 
as a top dressing added six bushels to the com crop. It should be remembered 
also that the corn crop does not exhaust the whole of the nitrogen of the 
clover, whilst the nitrate of soda has no value after the one crop (and may 
even have an exhausting effect). None of the quick-acting nitrogenous 
manures will improve the texture of the soil, or supply organic matter. Often 
enough their use is harmful. The value of the legumes in the rotation should 
never be forgotten.” 

Another decided advantage of using nitrogen in the manuring 
of a mixture of crimson clover and Italian rye grass is that so 
doing ensures early feeding. On 6th March last the writer had 
two fields which were sown in autumn with a mixture of crimson 
clover and Italian rye grass. Field No. 1 at the time of sowing 
(late August) received a dressing of 1 cwt. Nauru phosphate, 
^2 cwt. superphosphate, and 2 cwt. kainit per acre. During 
the first week in February the crop received an additional 
dressing of 1 cwt. sulphate of ammonia and 1 cwt. nitrate of 
soda per acre. Field No. 2 was not manured in February. 
There was a good stand in both fields, but the February 
manured field was ready for folding off by the first week 
in April, whilst field No. 2 will probably not be ready 
until the first or second week in May. It might also 
be mentioned that since field No. 1 was previously cropped 
with com, and No. 2 had had a tare crop consumed 
on the land, of necessity the latter field must have been in the 
better heart. Liberal manuring not only ensures a fuller and 
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an earlier first crop, but a more vigorous second crop where it 
is left for refolding, which in turn invariably results in a more 
vigorous follow-on crop. Another point well worthy of fecial 
mention is that liberal manuring, especially where nitrogenous 
manures are used, results in the crop remaining succulent for 
a longer period than an unmanured crop. 

Generally speaking, a suitable dressing for crimson clover 
on a com or vetch stubble is 8 cwt. superphosphate, 3 Qwt- 
kainit, and | cwt. sulphate of ammonia per acre. This manure 
should he applied at the time of sowing or as soon after as 
possible. Where a large area is sown for successional feeding 
it is a very good plan to give further dressings of nitrogenous 
manure—either nitrate of soda or sulphate of ammonia—^in 
early spring. The first dressing might be applied about mid- 
February and the second and third at fortnightly intervals. 
There is a very prevalent opinion among shepherds that spring 
dressings of nitrogenous manures on crimson clover are apt to 
cause scour amongst the ewes and lambs. This opinion has 
some foundation, but the fault is not attributable to the use of 
artificial manures, but to the indiscreet use of the crop. Any 
succulent green crop will scour sheep if fed in excess, and 
without some corrective food in the form of hay or crushed oats 
mixed with a little cotton cake. Also the sheep should not bo 
allowed to go on to a new fold of any kind of crop until the 
frost has cleared off. 

Orinuon Clover and Oontinnous Cropping. —Crimson clover 
is a crop which fits in well with the continuous cropping system' 
which the writer has so long advocated. The crop can be intro¬ 
duced at various periods in suitable rotations, of which two 
examples will suffice. On one section of the farm the writer 
carries out the following rotation:— 


let year ... 

Ist crop 
f2nd „ 

2nd „ 

jsrd,, 

3rd „ 

V 

4th „ 

4th „ ... 

5th „ 

3th ,, ... 

6th „ 


Autumn cereals. 

Crimson clover and It ilian rye-grass, 
autumn sown. 

Mixture of mustard, hardy green 
turnips, rye-grass and clover. 

Seeds hay, aftermath grazed. 

Wheat with seeds. 

One year's ley. 


In the above rotation the crimson clover and Italian rye-grasa- 
are folded off from April to the end of June, and as each sectioa 
is fed off the land is immediately ploughed up and sown down* 
with a miirture of from 10 to 12 lb. white mustard, 8 lb. hardy 
green turnips, 14 lb. Italian rye-grass and 4 lb. crimson clover^ 
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per statute acre. The mustard crop keeps the land covered in 
until the hardy greens and grass seeds are established. During 
wet harvest weather the mustard is cut green and made into 
stack silage, then the hardy green turnips are fed ofi in the 
following spring time, and the rye-grass and clover seeds are 
hayed in late June, the aftermath from the latter crop being 
folded off and the land ploughed up for wheat. 

Another continuous cropping rotation including crimson 
clover is as follows:— 


Ist year 


2nd 




3rd 


' 4th 


r let crop 
j 2nd „ 
3rd „ 

'4tb „ 

^ 6th „ 
6th 

(7th „ 

18 th „ 


Autumn tares mixed on lea, folded 
off in early summer. 

Crimson clover and rye-grass, folded 
off in autumn. 

Crimson clover and rye-grass, hayed 
or ensiled early summer. Hardy 
green turnips sown in rows, thinned 
out by harrows ; small plants left. 

Small plants folded when bolted in 
spring. 

Spring tare mixture and grass seeds. 
Former cut for bay in July. 

Aftermath grazed. 

Seeds hay. 

Aftermath grazed. 
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THE “RING-SPOT” AND “RUST” 
DISEASE OF LETTUCE. 

E. S. Salxoh and H. Wobmald, 

Myeologioal Department, South-Eaetem Agricultural College, 

Wye, Kent. 

In December last we received a number of lettuce plants from 
a farmer at Swanley, in Kent, with the information that whole 
fields of lettuce were being attacked by a disease which waa 
rendering the plants unsaleable. Some of the specimens sent 
bore the two fungi commonly associated with disease in lettuce, 
viz., the Downy Mildew (Bremia hctucae) and the grey mould 
Botrytie (commonly called " mildew *’ by the grower), while 
(me plant was affected by a bacterial rot. In addition, however, 
there were symptoms of a disease new to os, and this appeared 
to be reeqpcmsible for the greater part of the damage done to the 
plants. An inspection of the fields was made, and the fret 
ascertained that while the Bremia and Botrytie were not causing 
an appreciable amount of harm, the new disease 
(Maretonia panattonidna, Berlese) was occurring on an epidemiff' 
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wale and was threatening the very existence of the lettuce¬ 
growing industry. 

Description of the Disease. —The affected plants in the held 
are attacked on the leaf-blade and on the leaf-stalk. On the 
leaf-blade the disease is manifested by very characteristic per¬ 
forations, each bordered by a white line. These perforations 
had attracted the notice of the grower and, very naturally, had 
led him to suppose that the plants were being attacked by some 
insect which was eating out minute boles in the leaf. This 
injury is, however, entirely the work of a fungus. The diseased 
areas on the leaf first appear as brovm spots, having the appear¬ 
ance of being water-soaked; these usually soon become white 
with the spores of the fungus {Fig. 1). As the spots reach a 
diameter of ^ in. or so, the central dead portions drop out, 
leaving the characteristic perforations (Fig. 2). The name 
“ ring-spot ” disease appears suitable to designate this form of 
injury which strikes the eye of the grower as he walks over 
the field. 

When infection occurs on the midrib of the lettuce leaf (which 
takes place particularly on the underside and near the base) 
the spots instead of remaining circular, become elongated and 
form elliptical brown sunken patches (Fig. 3), at first sight 
giving the impression that the tissues have been eaten out by 
a slug. At these places the superficial layers of cells are killed 
and collapse and turn a rusty brown (which intensifies in colour 
after the lettuce plants have been packed), and thus blotches 
arise which render the lettuce unsaleable or greatly depreciate 
its market value. The name “ rust ” is used by the grower to 
designate this form of injury. 

A microscopical examination showed that the white rim to 
the circular perforations on the leaves was due to the produc¬ 
tion of a mass of spores of the minute fungus, Marssonm panat- 
toniana, which has not hitherto been reported from this 
country, except in a single instance in a glasshouse (see p. 149).* 
The same fungus was found producing its spores on the ellip¬ 
tical spots on the midrib. The spores are borne on short stalks 
which arise from a loose weft of fungal threads. The spores 
are colourless when seen singly, but appear white when seen 
in the mass; each is club-shaped, minute (about 15 by 8 p) 
and divided by a cross-wall into two cells. They are produced 
in immense numbers, and when rain falls on the leaves it 

* We are indebted to Miaa £. M. Wakefield, at the Herbariuni, Kew 
^laidene, for aaeietance in consulting the literature dealing with previous 
outbreaks. 



Fig. 1.—Early stage of the ‘‘Ring- Fig. 2. Typical “Ring-spot” stage: Fig. !l. -The ‘*tage, seen as brown, sunken, 

sp(jt ” condition ; the S|x>t8 are white the cential portion of each s|>ot has elliptical patches on the mid-rib. The brown patch 

with spores. fallen out. leading a peifoiation. at the ba«e is causisl by the fungus. 
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washes the spores down towards the crown of the plant and so 
the stalk portions of the leaves become infected, resulting in 
the withering of the older leaves and the infection successively 
of the younger ones. 

Nature and Extent of Damage. —The grower stated:—“ In 
the spring of 1922 there was no end of this trouble. I planted 
out acres of cabbage lettuce, and they are so badly attacked 
that we shall have to plough them in. ... I have this 
year (1922) had upwards of 20 acres that has been practically 
valueless owing to this trouble. Five acres of Hardy Winter 
White Cos are now (February, 1923) becoming infested with 
the disease During the year we grow, perhaps, 40 ac‘res of 
lettuce. We do not as a rule use the Same ground continuously 
foi lettuce, though where we have done so we have found no 
ill efl’eets until lately. The soil is loam, with good drainage. 
The varieties attacked have been ‘ Trocadero ’ (cabbage) and 
‘ Lobjoits Green ’ and ‘ Hardy Winter White ’ (cos). I 
ha\e not heard of the occurrence of the disease elsewhere than 
on my farm. I do not use ]x)xes from salesmen, but sell all 
mv own lettuce in my own boxes. I have had a lot of vege¬ 
table matter come in the rough dung I have from Ijondon. 
Thi^ is refuse cleared up from markets, etc. I have no doubt 
we have had lettuce in this that have been thrown away from 
some cause or other. I have an idea that this is w^here the 
disease has come from. Large quantities of lettuce are im- 
poited from France from early autumn until late spring and 
from Holland all through the spring wrhile the\ pav to send.” 

No definite iiiformation is available as to the way the disease 
has been introduced into this country, but the fiu*t that lettuces 
are imported from the Continent (w^here the disease exists) 
and that market refuse is carried out into the country for use 
as manure provides a very possible explanation.* 

Circumstances attending Outbreaks of the Disease in other 
Countries. —The pre.sent disease has only once been previously 
reported in this country, viz., by Mr. F. J. Chittenden, in 
1912,t on lettuce plants (” Early French Frame Forcing ”) in 
a glasshouse at Haslemere, Surrey, when ” about a'quarter of 
the crop ” was attacked. A warning was given by Mr. Chit¬ 
tenden, that as the disease was likely, under certain conditions, 
to assume an epidemic form, a sharp watch for it should be 
kept by growers of lettuce. Mr. Chittenden informs us that 
no further cases have come to his notice. 

* Wo bave been informed by the Mimetry of Agriculture that lettuces ai« 
imported into England from France, Hollana and the Channel Islands. 

t Jour. Hort. Soo., Vol. XXXVH, p. 641. 
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The outbreak in Kent* is the first recorded case of the diseaae 
appearing on lettuces in the open in this country, and since 
growers in this country have had no experi^ce of this fungus 
disease, the circumstances attending outbreaks of it in other 
countries are worth noting. The disease was first noticedf in 
Italy (in the neighbourhood of Pisa) in 1894, in the form of 
spots on the leaf-blade and depressions in the nerve of the 
leaf. The fungus causing the disease was 'found to be a spebies 
of Marasonia new to science. The disease was observed to start 
on the outer leaves, then to spread gradually to the innermost 
leaves of the “heart” of the lettuce, when the whole plant 
died. It was first noticed at the end of January; it continued 
to thrive throughout February and played havoc to the end 
of March. Several thousands of lettuce plants were destroyed 
in the gardens affected. 

The next outbreak was reported^ from Germany in 1907, 
although the investigations showed that the fungus had been 
in that country for some years previously, escaping observation 
and spreading little by little until the epidemic in 1907 took 
place. In the neighbourhood of Berlin the cultivation of 
lettuce was being carried out on a large scale for the Berlin 
market. At the height of the season 25 to 30 truck-loads of 
lettuce were sent in daily by railway to the market. The 
lettuce was sown in frames in November and December, and 
the young plants transplanted to the field as soon as possible 
in the first warm days in March. The same fields were used 
continuously for lettuce growing, and the remains of lettuce 
plants lay 'about on the soil and were dug in. Under these 
circumstances very favourable conditions obtained for an 
epidemic of the disease when the fungus reached the neighbour¬ 
hood. Many growers lost several thousands of their plants; it 
was estimated that from 50 to 60 per cent, of the plants became 
affected, the earliest and most valuable part of the crop suffer¬ 
ing most. Corresponding to the'colder climate of Berlin, as 
compared with that of Pisa, the disease appeared later in the 
season, i.e., in April, and continued to the end of May. Plants 
in the frames as well as in the open were attacked. In warm, 
dry weather those leaves of a plant which were already attacked 

♦ Examples of the disease have now (April) been sent to us from 
Greenhithe, N. Kent. 

t Berlese, A.N. Tin nuovo inaiciume dell’ Iiisalata (Zoctuca (aft'va). Bivista 
di Patologia vegetale, Ill, 339 (1894). 

X Appel, 0. nnd Laibach, F. Arbeit. Kaiserl. Biol. Anst. f. Land-und 
Forstwuiscbaft, Bd. VI, 1908.28-37. 
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perished, but notwithstanding a saleable lettuce was produced; 
if damp weather came on, however, a further development of 
the fungus took place, and the disease assumed epidemic pro¬ 
portions. Even when the disease was limited to spots on outer 
leaves the lettuces suffered so much in general appearance that 
their market value was greatly lowered. 

In 1899 the disease was reported by Oudemans,* from 
Holland (Nunspeet), on lettuce, and also, in 1908, on endive. 
In 1915, Bitzema Bos recorded! the occurrence of the disease 
on endive in several localities in Holland, during October and 
November, 1914. In one case a crop of 5,000 plants was wholly 
lost. 

In France the disease has been reported by Marchal and 
Foex,* from Chateaurenard-Provence (Bouches-du-Rhone), in 
1918, but no details of the outbreak have been published. 

The only other country in which the disease is known is 
the United States. It was found there first in 1895, in Ohio, 
and has since occurred in a few other States. It has been 
called various names in America, e.g., “shot-hole,” “leaf- 
perforation,” “rust” and “ anthracnose,” and is not un¬ 
common there as a greenhouse pest,§ but few epidemic out¬ 
breaks have been reported. 

Control Measures. —No opportunity has yet existed in this 
country for ascertaining what measures for preventing or con¬ 
trolling the disease are practicable. The following information 
on the subject published by investigators abroad is worth 
noting:—As the disease is usually continued from the remains 
of a preceding diseased crop, a system of rotation should be 
adopted to eliminate this danger. Manure containing lettuce 
refuse should not be used. In the frame or greenhouse, water¬ 
ing should be carried out in a way to prevent the splashing of 
water from plant to plant or from leaf to leaf. As far as possible 
the beds should be inspected early and any diseased plant 
promptly removed and burnt, as one plant with the disease can 
become a centre of infection which may involve a whole bed 

Spraying the plants (when young) with Bordeaux mixture 
or unmoniacal copper carbonate has been recommended, but 
does not appear to have been anywhere practised. 

C. A. J. A. Oudemans. in Nedarlandsch Kruidkundig Archief. Ill sene, 2« 
dee], pp. 297 and 1117 (1902). 

t J. Ritasema Bos, in Tijdschr. over Plantenziekten, XXI, 169 (1915). 

t P. Marchal and E. Foex, in Annales dn Service des Epipbyties, 11, 
32 (1916). 

§ Brandee, E. "V^Anthracnoseof lettuce caused by MarBwmmapanaitonhm. * 
Jour, Aar, jRo$, XIII, No. 5. Apr. 1918, pp. 261-280. (References to previoua 
outbreaks in the United States are given in this paper.) 
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POULTRY-KEEPING AT A FARM 
INSTITUTE. 

B.' E. Louoh and W. B. Mbbobb, 

Cheshire School of Agriculture. 

Poultry-keeping has many claims to be considered as a 
separate and distinct department of a farm institute. While 
the chief appeal of the farm institute as a whole must be to the 
farmer, and especially to the larger and more up-to-date farmer, 
the main bulk of the persons interested in poultry-keeping are 
not farmers at all or are farmers only of small areas. Students 
attending the farm institute may be expected to make very 
varying demands on the poultry' department, according to their 
prospects and intentions in life. The “farming student’’— 
the son of the larger farmer—may desire but a nodding 
acquaintance with the subject, but to others, poultry-keeping 
may be the chief concern in a course of instruction. Some 
indeed, if their requirements are fully met, will need a course 
in which poultry-keeping rejdaces agriculture. 

Further, poultry-keeping as a subject of instruction can be, 
and needs to be treated from a standpoint different from that 
which the teacher of general agriculture commonly adopts. 
The immense changes in poultry-keeping practice during the 
past two decades have placed a great gulf between the older 
methods and the new; a gulf which many poultry-keepers have 
not as yet crossed. 

It appears to us therefore that poultry-keeping is a subject 
in the teaching of which practical work and practical demon¬ 
stration should be the keynote; and that an institution en¬ 
deavouring to teach poultry-keeping should be equipped with 
an up-to-date department of reasonable size. A self-contained 
department possesses obvious advantages over a department 
consisting of a fragment or fragments of the farm, with a lien 
on portions of the farm buildings. 

At the Cheshire School of Agriculture it has been possible to 
set apart a small dairy holding of about 5 acres (nearly all in 
grass) which lay in the Reaseheath estate within convenient 
distance of the hostel and laboratories. The land is divided 
by a high road into two crofts, the smaller of the two—some 
acres—containing the smallholder’s house, outbuildings and 
garden. The whole area is on light drift soil overlying New 
Bed Sandstone. 
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Organisation. —^In designing the lay-out we have been 
influenced by several considerations, viz.;— 

1. While due regard must be paid to the expense both of equipment 
and of maintenance, a teacliing department must be equipped in a manner 
which permits of good teaching. Provision must, for instance, be made 
for a much greater variety of work than would ordinarily be undertaken 
on a commercial place of the same size. Provision must further be made 
for instruction of a very varied nature—the resident student will need 
one thing, the casual visitor another. 

2. Every live teaching institution must be equipped to carry out origi¬ 
nal work of some kind. While research in the present-day restricted 
meaning of the term is not usually considered as within the scope of 
work of a farm institute, provision must be made for investigations of a 
minor character. Poultry-keepers are in dire need of accurate statistical 
records in many departments of their business, and at least tliis type of 
work should he provided for. 

3. A practical department must act as its own advertisement. It must 
be prepared for criticism from all sides. Not all of the people who visit 
farm institutes come to admire the places which public expenditure have 
called into being. Good stock and up-to-date plant are essential; and the 
premises must be kept presentable and clean beyond the real necessities of 
healthy life. 

4. The place must be kept within the compass of the labour available. 
This fitting of the place to the lalxmr, and vice versa, constitutes a great 
difficulty. Student labour is a very variable factor. Equally difficult to 
estimate is the absorption of a manager’s time by appointed or casual 
visitors. Not only are there organised parlies to cater for, but there are 
many small parties as well as small purchasers to reckon with. Few 
people buy a cockerel or a dozen chicks of a County Council poultry 
station witbimt occupying the managers time on one pretext or another 
for a considerable space. No commercial undertaking could afford to 
devote to casual purchasers the time which an educational institution 
must perforce spend on them. The value of the goods sold is too small. 
There seems no way out of this difficulty, though the difficulty is 
certainly minimised by making the station as far as possible self, 
explanatory. 

BeaBeheath station has been divided into sections as follows:— 

1. Incubation and rearing (and table poultry production). 

2. Varieties and breeding. 

3. Commercial egg production. 

4. Intensive management. 

5. Ducks and other waterfowl. 

The department at its inception took over a small flock, and 
a certain amount of plant which had been maintained on 
Henhull Hall Farm during the War for the purposes of the 
Egg and Chick Distribution Scheme. As soon as possession of 
the holding was obtained a poultry-man was appmnted to live 
in the house, and to be responsible for the day to day manage- ' 
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ment of the station, under the superintendence of the County 
Poultiy Instructor. 

Incubation and Searing. —^The incubating room consists of a 
small cow-byre from which the stalls have been removed. It 
was necessary in adapting this building to relay the floor with 
concrete and to make certain small alterations to improve 
ventilation and lighting, but the whole of the-adaptation was 
carried out for a comparatively small sum. Four types of 
machine—-Hearson, Gloucester, Triumph and Glevum—are 
worked. The smaller machines, especially those taking only 
100 eggs, prove much the most-satisfactory for teaching pur¬ 
poses. Detailed records of the results obtained with the various 
machines and eggs at diflerent dates are kept, and useful 
statistics are thus being collected. 

The rearing section calls for little description. The newly- 
hatched chicks are transferred to brooders or hovers on grass 
immediately adjoining the incubator room. On leaving the 
brooders they are transferred to pens on cultivated land 
which occupy the remainder of the croft adjoining the poultry- 
man’s house. Later in the year these pens serve for accommo¬ 
dating surplus cockerels which are ultimately fattened. 

Houses and Buns. —Twelve pens, each measuring about 
■20 yd. by 12 yd. have been laid out in line, along the road¬ 
side edge of the larger croft. The houses are arranged in 
pairs, and are of five patterns. While this vsuriety of type 
militates to some extent against the appearance of the place, it 
possesses obvious educational advantages. Practically all the 
houses are directly accessible from the gangway. Trap-nests 
are fitted to most of these houses, and are being introduced into 
all. They are littered throughout with wheat straw, which 
possesses the advantages of durability and freedom from dust. 
In erecting the pens strong posts 6 to 6 in. square, with 
straining posts, were dug in at the comers of each pen, and 
2 in. by 2 in. droppers of creosoted red deal were driven in at 
10 ft. intervals. A galvanised iron straining wire was then 
fixed along the tops of the posts, and proved of material assist¬ 
ance in reducing buckling of the netting to a minimum. The 
runs were fenced with two 8 ft. widths of netting, the upper 
being of 8-in. mesh and the lower 2|-in. The upper width was 
put on first, and the lower width let into the turf to a depth 
varying ■with the surface of the ground. In hollow places, 
short lengths of appropriate width were fixed to the bottom 
of the lower strand. It might here be remarked that the deal 
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posts, creoBOted under pressure and bought in bulk, were the 
same relative price as smaller quantities of uncreosoted material 
bought about the same time. 

Varieties and Breeding. —We have had some difficulty in 
deciding on the number of breeds to be kept, as the needs of 
education and of economy in management to some extent 
clash. The breeds eventually decided upon were:—White 
Leghorn, Black Leghorn, White Wyandotte, Bhode Island 
Bed, Light Sussex, Speckled Sussex and Ancona. 

Oonunerclal Egg Section. —One acre in the same croft has 
been wired in, and divided into two runs, for the purposes of 
this section. It was originally proposed to plough this area, 
but as grassland in the county is highly productive, and as, 
moreover, the relative possibilities of arable and grassland are 
being tried on a large scale in another department, the land 
has for the time being remained in grass, the two sections being 
grazed alternately. A large laying house, built from plans 
supplied by the Ministry of Agriculture and Fisheries,* 
occupies the centre of the area. This house is of the |-span 
type and embodies the ridge ventilation of the span roof, with 
all the advantages of the lean-to pattern. Of the 150 birds 
kept therein since it was put up 18 months ago, only one has 
shown any symptoms of cold, and the house has met with very 
general commendation from the large number of visitors who 
have inspected it. We have some confidence therefore in 
describing it as a very satisfactory house. 

Some trouble was at first experienced from the burrowing 
of the fowls in the vicinity of the house, with consequent 
necessity for frequent patching. The difficulties incident on 
allowing birds to get under bouses for this purpose are too 
well known to need description, and we have therefore sought 
another remedy in wiring round the bottom of the house vnth 
|-in. netting which is sunk in the ground to a depth of 1} ft. 
and by the provision of a small dust bath in each run. These 
baths have been made by digging out holes 2 ft. by 6 ft., and 
about 18 in. deep, bricking the sides and covering with a sheet 
of galvanised iron on four short posts. A barrow load of fresh 
sand has to be put in occasionally. 

XnteiutTa ICaiiagemeiit.— The variety pens and laying flock 
together occupy about two-thirds of the larger of the two crofts 

* The followine pUna can be obtained from the Minietrv :—No. 1, La.vinii^ 
honae (lift.) ; No. 2, Honae for 26 birds (or double bro^injr pen); No. 8, 
House for 6 to 9 birds; No. 4, Hen house (8x8|x7}ft.); No. 5, Dnok house 
(16 X 10ft.). Prioe 3d. each, post free 4d. Set of 5 plans la. 3d., poet free Is. 6d. 
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of which the station consists. The remaining portion, about 
an acre in area, is wired round and in the latter part of the 
summer used for young stock at semi-free range. In the first 
half of the summer crop of hay is taken. A Hannaford 
house, IG ft. by 10 ft., has recently been erected in the centre 
of this area, and will be used for intensive purposes during the 
growth of the hay crop. After the hay is removed it will be 
utilised for young stock. The Hannaford iiouse is of the lean-to 
pattern, and built of 1 in. timber, but is otherwise similar to 
the large laying house already referred to. 

Table Poultry Production. —The bulk of the cockerels reared 
are fattened on Sussex lines (the remainder being sold for stock 
purposes), and serve for the instruction of students in methods 
of killing, plucking and dressing. 

Ducks and Geese. —A flock of White Runner ducks was 
added to the station last year, the birds reared on the rearing 
section, and at two months old transferred to a large ornamental 
lake in the gardens of the School of Agriculture. It might here 
be remarked that, while the natural conditions thus provided 
permit of ducks being reared cheaply—for they pick up a good 
deal of their living from the lake and adjoining shrubberies— 
it is, in our opinion, open to question whether the system is 
as satisfactory for purposes of egg production as more intensive 
methods. With so much natural food in the vicinity it is 
difficult to get the birds to eat as freely as could be wished of 
artificial rations provided for them, and a certain amount of 
difficulty in collecting eggs of birds at free range has always 
to be reclioned with. 

A small flock of Canadian geese, also accommodated on the 
lake, forms an attractive feature of the department’s stock. 

Ckust Accounting. —The question of cost accounting presents 
difficulties, due in part to the complexity of the station and 
in part to the necessity of entrusting students with the care of 
stock. The only possible way out of this difficulty would appear 
to be that of limiting enquiry to one section at a time, and for 
the present year we are restricting cost calculations to the large 
laying flock. 

Oounes of Instruction. —For the reasons indicated at the 
beginning of this article, it has been thought advisable to 
conduct, in addition to classes for students attending the general 
courses at the School of Agriculture, special short courses in 
poultry-keeping only. Two such courses commencing in 
January and April respectively, are now provided. 
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Oo-ordination with County Work. —^It may be of interest in 
conclusion to indicate the part which the poultry station plays 
in connection with the outside work of the School of Agricul¬ 
ture. One of the writers undertakes the whole of the peri¬ 
patetic work in poultry-keeping in this county, and probably 
the greatest advantage which the county work as such derives 
from the poultry station lies in the intimate touch with prac¬ 
tical affairs which the direction of the latter department enables 
him to maintain. It is of the greatest possible value in all 
county work to be personally concerned in the practical affairs 
of one’s subject. By scarcely any other means can intimacy 
with markets and the ever-changing needs of the flock be 
maintained. Evening lectures and advisory work constitute 
the major part of the peripatetic work in this county. In the 
former department by far the most striking fact is the in¬ 
creasing number of people who manifest interest in the subject. 
Ten years ago audiences of fifteen to twenty could be reckoned 
good. To-day the average is over fifty. 

Many casual factors influence the size of audiences at evening 
lectures, and it is difficult to argue with any confidence from 
the attendances at a few meetings. The averages for whole 
seasons, however, possess a fair degree of reliability, and 
judging by such averages in this county it would seem that 
urban and semi-urban areas led the way in the development 
of interest in the subject after the War, but that the rural 
districts are now ahead in this matter. In view of the relatively 
sparse population in the rural areas, the attendances in such 
areas are particularly striking. 

It is further noteworthy that movements for the formation 
of poultry societies, formerly most noticeable in urban districts, 
are now making considerable headway in the rural ureas also— 
though whether the educationist is to regard such movements 
as cause or effect it is difficult to say. 

Advisory work is naturally of a very varied nature and only 
two features call for special mention. Noteworthy in the first 
place is the increasing number of poultry-keepers who ask 
for advice on and assistance in grading of stock. It is plain 
that selection of breeding stock is generally receiving more 
attention than heretofore. A second feature of note is applica¬ 
tions for “ hospital treatment ” of special birds. Wo have had 
so many requests for such advice that the provision of a hospital 
section in the department has been considered. There are. 
however, difficulties almost needless to describe. Foods and 
feeding are of course a perennial source of inquiry. 
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HOARY PEPPERWORT OR THANET 

WEED. 

G. H. Gabbad, N.D.A., 

Agricultural Organiser for Kent. 

Tub weed (Lepidium Draba, L.) which is known in Essex and 
Kent under the names of Whitlow Pepperwort, White Weed, 
Chalk Weed, Thanet Weed, Devil’s Cabbage, Hoaiy Pepper¬ 
wort, or Hoary Cress, has been described and illustrated in an 
article written by Mr. B. Bobson which appeared in this Journal 
in April, 1919. It is a weed that has done an enormous amount 
of damage in Thanet and in North Kent during the past few 
years, and as it is gradually spreading from East Kent and from 
East Essex westwards, farmers should be on the look out for 
it so that they may be able to deal with it directly it appears on 
the farm before it has established itself. 

This weed is a perennial, with creeping roots resembling those 
of bindweed. When it first appears on a farm as an isolated patch 
it is possible to deal with it by forking it out by hand. Once it 
has established itself over a large area, however, it is one of 
the most difScult of weeds to deal with because it spreads very 
rapidly by means of its underground roots, as well as by seed, 
and the roots run so deep down in the ground that it is impos¬ 
sible to reach them all with a plough. It flowers from May to 
June. 

In this Journal for April, 1919, Mr. Bobson related his 
endeavours to control this weed by spraying with copper sul¬ 
phate. The results of his efforts in 1918 were encouraging, and 
his work was made the starting point of further spraying trials 
in Kent which will now be described. 

Trials in 1921. —^The first trials were made in 1921 on a 
field of wheat, badly infested with the weed, belonging to 
Mr. G. Beeves, Chestfield Manor Farm, Whitstable. On 
22nd April two plots, each one-tenth of an acre in extent, were 
sprayed with copper sulphate as follows:— 

Plot 1. At the rate of 14 Ib. of copper sulphate and 66 lb. nitrate of 
soda dissolved in 70 gal. of water, per acre. 

Pbt 2. Unsprayed. 

Plot 3. At the rate of 32 lb. of copper sulphate dissolved in 80 gal. of 
water, per acre. 

The day on which the spraying was done was fine and dry, 
but two wet days followed. Nevertheless, when the plots were 
inspected a week later, it was found that although the wheat was 
riightly burned the results were eminently successful, the weed 
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on both sprayed plots being very much browned and scorched. 
It was originally intended to spray one-half of each plot a second 
time, and they were visited on 18th May for this purpose but 
it was found that there was practically no live weed to spray. 
The wheat had completely recovered whilst the weed had become 
considerably more shrivelled and brown, especially on Plot 8. It 
was noticed, however, that close to the ground a few fresh shoots 
were springing from the old stems below the ground. The wheat 
by this time was 20 in. high whilst these new shoots were 
not more than an inch above the ground, so it was impossible to 
deal with them. The field was cut on 21st July, and an inspec¬ 
tion on that day showed a marked difference between the two 
sprayed plots and the unsprayed plot. 'The crop on the un¬ 
sprayed plot was thinner and not so tall, the thick growth of the 
weed having suffocated the crop. The yield on the nn- 
sprayed plot was obviously much less than on the sprayed plots. 
On the remainder of the field the weed had been hand pulled 
by casual labourers from Whitstable at an estimated cost of 
i02 14s. per acre. 

Trials in 1922. —The results of the 1921 trial were so en¬ 
couraging that it was decided to carry out a large number of 
trials in 1922. 

The first experiment was designed to try the effect of spraying 
when the weed was young. Mr. A. Montgomery, Nash Court, 
Margate, offered a field of winter barley, and twelve plots, each 
one-twentieth of an acre, were sprayed between 25th April and 
2nd May, when both the weed and the winter barley were about 
8 in. high. Copper sulphate alone was used in different 
strengths, and varying quantities of the spray were applied per 
acre. Copper sulphate was also tried as a dry spray. Sulphate 
of aounonia was experimented with in two different strengths, 
and mixtures of copper sulphate with nitrate of soda and of 
copper sulphate with sulphate of ammonia were tried. In all 
cases the results were unsatisfactory. This was partly owing 
to the fact that the weather was very showery so that much of 
the spray was washed off, but principally because the we^ was 
too young. The leaves of the weed were killed but a fresh 
growth shot out from the terminal buds, and by the end of 
June this new growth had produced flowers and begun to seed. 
The result resembled what happens whm thistles are cat ton 
early in the season. A second spraying was attempted on one- 
half of each of five of the plots on 19th May, bnt this seriously 
damaged the winter barley crop, the loss being estimated at 
three sacks of com per acre. 



160 


PKrPBBAVOBT OB ThANBT WbM). 


[Mat, 


It is possible that winter barley is more liable to damage by 
sprapng than other cereals, but in any case the early spraying 
was a failure. Nor does there seem much likelihood of dry 
spraying being successful. Bain fell for about five minutes at 
8.30 a.m., three hours after the dry spraying was done, and 
this may have washed some of the powder off the leaves, but 
it was noticed at the time of spraying that the powder would 
not adhere satisfactorily to the weed. 

Sets of four plots, each one-twentieth of an acre in extent, 
w'ere now laid down on five different farms and sprayed on the 
following dates:— 

Messrs. Piggot Bros., Elmwood Farm, Minster 22nd May. 

Capt. Hatfeild, Hartsdown Farm, Margate. 23rd „ 

Mr. A. W. Miller, Monkton Boad Farm, Birchington. 24tli „ 

Mr. J. Sayer, Cheesernan’s Farm, Minster. 2dth „ 

Mr, R. S. Vinson, Walter’s Hall Farm, Monkton. 27th „ 

Mr. J. Read, Hundred’s Farm, Westgate. 29th „ 

In every ca^ four plots were sprayed as follows (all per acre):— 

Plot 1. 32 lb, of copper sulphate in 80 gal. of water. 

Plot 2. 2 cwt. of sulphate of ammonia in 60 gal. of water. 

Plot 3. 14 lb. of copper sulphate and 56 lb. of nitrate of soda in 70 
gal, of water. 

Plot 4. 14 lb. of copper sulphate and 56 lb. of sulphate of ammonia 
in 70 gal. of water. 

The weather was hot and dry at the time of spraying of all 
the plots, and no rain fell afterwards for at least a fortnight. 

The most successful results were obtained on Messrs. Piggott’s 
farm, where the crop was young lucerne sown the previous 
autumn.' The weed was sprayed when in full flower. The 
young lucerne was not damaged, but the weed wcs effectively 
dealt with on all plots, especially on Plot 1. The weed was so 
thick, however, that the quantity of spray used proved to be 
insufficient to reach every plant. ' 

On the other four farms the crop was wheat, about 12 in. 
high at the time of spraying. The chalk weed was about the 
same height and in flower. Where the crop was thick so that 
it sheltered the weed the effect of the spraying was disappoint¬ 
ing, and the best results were obtained where the corn crop 
was thin. There was little to choose between the efficacy of 
the different sprays used, but in most cases the mixture of 
copper sulphate and nitrate of soda was the least efficacious. 

On 80th May a field of spring oats was offered for experimental 
purposes by Mr. G. Beeves, Chestfield Manor, Whitstrble. 
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Seven plots were set out, each one-fortieth of an acre in extent, 
and sprayed as follows (per acre):— 


Plot 1. 
2 . 
3. 


» 

« 


)) 

>, 


4. 

6 , 

6 . 

7. 


32 11). of copper sulphate in 80 gal. of walei. 

32 

„ 100 

32 

60 

40 

00 

o 

40 

„ 100 

24 

,1 60 ,, 

24 

„ 80 


The crop was 12 to 15 in. high at the time of spraying and 
the flowers of the weed were beginning to fall. Plots 6 and 7 
were a failure, the amotint of copper sulphate being evidently 
too small. The results on Plots 1, 2 and .8 were all very similar, 
fairly efl’ective, but not so effective as on Plots 4 and 5. Plot 4 
was slightly superior to Plot 5, which was one of the most 
effectively sprayed plots in the whole year’s set of trials. The 
spring oats were not seriously damaged on any of the plots. 

On 6th June further plots were set out and sprayed as follows 
(per acre):— 


Plot 8. 48 111 . of copper sulphate in 120 gal. of water. 

„ 9. 3 cwt. of sulphate of ammonia iiT 90 gal. of water. 

,, 10. 20 lb. of copper sulphate and 84 ll>. of sulphate of ammonia in 
105 gal. of water. 

„ 11. 32 lb. of copper sulphate and 13 oz. of sapoiiiii (to act as a 
spi eader) in 80 gal. of water. 

Plot 9 seemed to be the most effective, Plots 8 and 10 being 
very similar to Plots 4 and 5. On Plots 9 and 10 the spring 
oats were rather badly scorched and some stray plants of wheat 
suffeied even worse. The effect of saponin as a spreading agent 
needs further trial. 


General Oonduatone.—^It must not be expected that a single 
year’s spraying will kill the deep underground roots of this 
plant, but it will prevent the smothering of the com crop and 
it will weaken the plant. No plant can live indefinitely without 
leaves, and if the spraying treatment is persisted in there is 
every hope that the weed will gradually become less troublesome. 
Further experiments will be carried out in 1928. As a result 
of the trials the following conclusions have been tentatively 
drawn:— 

1. Spraying before the weed is fuUy grown seems ineCEective. 
The leaves of the plants are killed but the stems throw out a 
fresh growth. The most effective time to spray seems to be 
when the plant is in flower. 

2. The folloiKlng sprays are all fairly effective in destroying 
the leaves and stems if used when the plants are in flower:— 
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(a) 40 lb. of copper sulphate in 80 gal. of water. 

(h) 2 cwt. of sulphate of ammonia in 60 gal. of water. 

(c) 14 lb. of copper sulphate and 56 lb. of sulphate of ammonia in 70 
gal. of water. 

B. There is evidence to show that the plants shonld be hit 
with some force. 

4. The spraying seems to be more effective if it is done on a 
dull dry sunless day rather than on a hot sunny day. 

6. The spraying is most effective where the we?d stands up 
well above the com in which it is growing. If the com is strong 
and protecting the weed, spraying is decidedly less effective. 

6. l)ry spraying has not proved effective. 

7. Twice sprajdng damages the winter barley crop. 

8. The spraying does not damage young lucerne. 

9. The various sprays used have had no effect on bindweed 
or nettles, and very little effect on poppies or thistles. 

10. The sulphate of ammonia spray shows its results very 
<^uicWy and causes the leaves to turn a distinct light brown 
colour. Tt kills plants very thoroughly where they get a full 
dose. Si Iphate of ammonia will also exert a manurial effect on 
the crop after rain has fallen. 

11. t’opper sulphate takes about a fortnight to show its f' ll 
effect. Tt causes the leaves to turn a dirty green colour, whi.-h 
does not catch the eye so much as the effect obtained with 
sulphate of ammonia, but the leaves become quite brittle and 
then fall off the stems. 

Note.—The spraying was carried out by Mr. T. W. Me. D. 
Porter and acknowledgments are due to him. to Mr. W. !M. 
Ware, Assistant Tlotanist at Wye College, who has taken much 
interest in the trials, and to all the farmers who gave the facili¬ 
ties for carrying out the experiments. 

*•**•* 

HORTICULTURE IN THE ISLES OF 

SCILLY. 

B. L. Wolf and A. D. B. Walbank. 

Some forty miles distant from Penzance, along the wet high¬ 
way that stretches from the Cornish Harbour to the Port of 
St. Mary’s, lie what we may term the lovely Gardens of the 
Atlantic—^the Isles of Scilly. five islands of this group of 
aome fifty rocky prominences are peopled with a sturdy race 
of industrious workers. 
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Although but tiny specks on the map of the world, St. Mary’s, 
Tresco, St. Martin’s, St. Agnes and Bryher, each is a veritable 
hive of industry of such a character that a brief outline of the 
inhabitants’ activities may be of interest. 

St. Mary’s, the main island of the Scillies, is about nine 
miles in circumference, and has a population of about 1,200. 
The soil is typical of that to be found on the other inhabited 
islands in the group—a light sandy loam, varying in depth 
from a few inches to just over three feet. The average rainfall 
is approximately 30 in. per annum; the winter temperature 
averages 47 degrees Fahrenheit, the summer around ten 
degrees higher. The nature of the soil jind climatic conditions 
are such that growth is hardly ever checked, even in the depth 
of winter. Owing to the smallness of some of the holdings, 
the cultivation of the soil alone will not suffice for the occupier 
to support his family; in these cases fishing is an added 
occupation. 

The main industry in the Scilly Islands is flower production. 
Earl}’ potatoes form an important side line, and bulbs are also 
exported. The approximate tonnage of flowers and potatoes 
taken from the Islands to the mainland in the Scillies’ own 
steamer, indicates the relative importance of these two crops. 
In 1922 some 790 tons of flowers were exported (in 1921 about 
1,000) and just over 600 tons of early potatoes. The former 
amoimt represents, say, four and three-quarter million bunches! 
The bulk of these are narcissi—the well-known Soleil d’Or, 
Gloriosa, Poeticus ornatus, Scilly White, and Grand Primo, 
with Golden Spur, Princeps, and other trumpets that find 
favour in our markets. 

Flower Growing. —The more sheltered parts of the islands 
are devoted to the cultivation of flowers, and even on some of 
the exposed parts an attempt is being made to grow them. 
Flowers seem to meet the eye at every turn. In the windows 
of the cottages, in tiny parcels of land tucked away in some 
out-of-the-way comer where one would not expect a flower 
could grow, in the meadows, the cultivated fields—dowers! 
Arum lilies, grown in the open, stocks, wallflowers, anemones, 
violets and narcissi—all these are cultivated—^but the nweissus 
holds the front rank in the export trade and in the hearts of the 
horticulturists of the Scillies. 

Wind is the bane of the narcissus cultivator. For thin reason 
many of the fields are split up into a number of tiny patches 
by means of live hedges, formed of such shrubs as EnonymUb, 
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Veronica and Escallonia, which flourish in the islands; or wind 
breaks may be provided by the more modem method of com¬ 
bined wood and rush shelters. In addition to the favourite 
popular varieties referred to, some of the more recent introduc¬ 
tions are being tried, including E. M. Berkeley and Harold. 
It is said that no bulb of the varieties Scilly White and Soleil 
d’Or has ever been imported into the islands. The flower in¬ 
dustry has grown up from the humble' beginning made 'with a 
few bulbs of these two sorts which were dug out from the 
hedgerows and given congenial accommodation in a sheltered 
garden. 

The size of the holdings varies from 8 to 4 acres up to the 
rare figure of 60 acres. On well cultivated farms it is customary 
to allow the bulbs to remain for three years; they are then 
lifted, sorted into sizes and replanted in fresh fields. In others 
bulbs remain in the same beds for a number of years—^and 
need it be added, some of the soils seem sick of providing a 
house for them? The subsequent treatment of the land is 
referred to in connection with the early potato industry. The 
early flowers are picked when the buds are breaking and taken 
inside to open. They are then put in bunches and marketed 
in non-returnable boxes made by the growers themselves. On 
an average 30 bunches are packed in each box, but, unfor¬ 
tunately, there are often far too many blooms crowded into 
the boxes in which they have to travel to Covent Garden and 
the large provincial markets of England and Wales. 

Glass houses used to be more generally used for forcing than 
is the case now, but a few of the growers are renovating or 
rebuilding their glass houses. The largest area under glass is 
at Tresco, where over 50,000 sq. ft. of glass are in constant 
service. Flowers, potatoes followed by tomatoes, with mint 
as a catch crop, is the order of the cropping each year in these 
houses. 

Bulb Exports.— Although something like 180 tons of bulbs 
were exported from the islands during the year 1922, bulb 
production for export has not yet been engaged in to any 
extent. That wonderfully good bulbs are grown here none will 
gainsay; their presence points to great possibilities if this 
branch of the narcissus industry can be developed. With 
limited space at disposal, however, some difliculty has been 
experienced by the smaller growers in obtaining for planting 
land which has not recently carried a crop of narcissi. The 
result is that bulbs occupy so much of the available area that 
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there is insufficient break to ensure the elimination of the 
variety lifted before another sort goes in. Purity of stocks can 
then only be attained by resort to rogueing. There are other 
factors to be considered, but it cannot be too strongly empha¬ 
sised that purity of stocks must be maintained if a successful 
trade in bulbs is to be achieved. It would appear that for the 
satisfactory development of this branch of the narcissus in¬ 
dustry, a systematic rotation of crops is essential. There is 
need for more land, but there is very little more to be had 

From the nature of the soil and the climatic conditions 
obtaining, it would seem that flowers other than the narcissus 
might offer a solution of the problem.. It is highly probable 
that there are remunerative lines which might be taken up 
whilst the soil is resting from the daffodil. The facts could be 
ascertained by the establishment of trials on the islands 
themselves. 

Early Potato Oiowing. —Although looked upon as a side line, 
the importance of this crop may be noted by the figure of 600 
tons given as the approximate total of early potatoes exported 
during the year 1922. Before 1922 the crop was out of favour 
for some seasons, but it is now receiving more attention. A 
comparison of narcissus and early potato production is interest¬ 
ing; an islander has given it in his own words:—" A bad crop 
of flowers is better than a good crop of potatoes.” This may 
be so, but it depends upon the farm on which the potatoes are 
grown. Opinion is divided as to the wisdom of further increas¬ 
ing the area, and in all probability this is due to wide variations 
in the degree of suitability of the sites available for the purpose 
on different farms. Where the crop can be lifted and marketed 
by mid-April a good price is usually secured. On the other 
hand, some of the growers cannot lift before the second week 
in May. 

Bargill Early, under the name of Advance, is the prime 
favourite—in fact it is practically the only first early grown. 
Fresh seed is imported each year &om Lincolnshire. In many 
cases earlies are only grown for the purpose of giving Ihe land 
a rest from the bulbs, “ without losing very much money by 
doing so,” it is said. The preparation of the soil includes a 
very heavy dressing of seaweed, drawn from the beach and 
spread straightway over the surface and ploughed in. The 
tubers are boxed and sprouted before planting. The usual dis¬ 
tance t^art is 10 in. by 10 in. The practice on St. Mary’s is , 
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to plant on New Year’s Day, but there are exceptions to this 
date in some parts of the island. Many in St. Martin’s and 
Tresoo plant ]ust before Christmas. The early potatoes are 
followed by a root crop, such as mangolds, swedes or carrots. 
A few growers in the second year follow the potatoes with a 
straw crop, a mixture of grass seeds being sown with it, and 
the seeds are allowed to remain for the third year, after which 
the land is broken up and prepared for bulbs. 

MONTHLY NOTES ON FEEDING 
STUFFS. 

E. T. Halnan, M.A., Dip. Agrie. (Cantab,), 

Ministry of Agriculture and Fisheries. 

The Agricultural Organiser for Northamptonshire, Mr. W. A. 
Stewart, has recently tried several feeding stufis not in common 
use. The results of his observations are sufdciently interesting 
to merit notice here, and are as follows:— 

Chocolate Meal. —With care this material can be used 
safely with all classes of cattle and pigs. It may be decidedly 
harmful if used in excess. Up to 1 lb. per head for adult cattle 
and up to lb. per head per day for young stock may be given. 
It is useful as an appetiser when fed with inferior hay and 
straw or chaff. With regard to pigs, up to 10 per cent, of the 
ration may be used with good results, W it is not suitable for 
admixture with fish meal. 

Dried Yeast. —^Dried yeast can be used up to ^ lb. per 
gallon of milk for cows, and 1 lb. per head per day for young 
stock. It has a slightly bitter taste, and a little difficulty may 
be experienced at first in getting the stock to eat it. Dried 
yeast should not be mixed in a ration containing sugary material 
such as treacle or chocolate meal. 

Mineral Bequlrements of Dairy Cows.— The woik of Forbes 
and others has called attention to the fact that under normal 
agricultural conditions a heavily milking cow often shows a 
negative balance for both calcium and phosphorus, but particu¬ 
larly calcium. That is to say, more calcium and phosphorus 
leave the body in the form of excreta and milk than are supplied 
in the ration. It has been shown that this condition of negative 
balance is more h'kely to occur when the forage is fed in a cured 
state, i.e., in the form of hay. In the case of dry cows, Forbes' 
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• At IdTerpool. 

K<mL-*Th€ prIoM quoted ebore rrpraeent the OTenge prioee it wbioh ootael whotak 
tnuMeotlout beve Ukcn pwoe in London, nnlen otberwiie eUted, end refer to the price ex nttl or 
•ton. The prioee were onrrent et the end of Meroh end ere, ee e rule, oonridereblT lower then 
the prioee et looel oonntry merketa, the dtfferenoe being doe to oerriege end deetore* o o mmli e to n. 
Biqrereoen. however, eerily oompere the relettre prioee of the feeding eteSe on oAer et their looel 
eneriKet by the method of oeleoletion need in theee notee. Thne, enppoee oooonut oeko ie oflere d 
looelly et £10 per ton. Ito meneiiel veloe Ie £l lOe. per ton. The food veloe per ton ie thenlore 
£8 f I. per ton. DlvkUng thie Agnre by 71, the eterob eqidvelent of tcoaaxA ceJte ee given in 
theteble,theoQetpertinitofeteroh eqnivelent ie to. ML iHviding thlieielnby thenonber 
ofpooade of •terch eqnivelent in 1 unit, the ooet per Itk of eteroheqaivelentle l*aid. A rimtler 
eefeubitiflnwillefaOfWileireleMveoeetperlh.ofeteroheqniveletofolheriee^»tnflbon fheeeato 
looblineriBet tieathelenUtoofendhoeleoletioaeebareroendetorailnewhi^feedingrinflglvte 
him the beet veloe et the pekoe qnoted on hie own meriNA The menortel veloe per ton ignree ere 
eelenlitod on riko berii of the tallowing onit prioee lie. MU i FtOs, 41 . ML; 1 ^ 0 , to. iSl 
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results showed that the rations fed usually supplied more calcium 
and phosphorus than were required, and the excess was stored 
in the body. As far as the scientific side is concerned, our 
knowledge on the subject is still incomplete, but sufficient is 
known to indicate the steps that farmers should take to supply 
the mineral requirements of milking tows, particularly during 
the winter period when fresh grass is not available. 

Generally speaking, the phosphorus needs of the cow are 
supplied in an ordinary mixed ration in American practice, but 
the calcium needs were rarely supplied when a large quantity 
of lucerne hay was supplied in the ration. In English practice, 
the best method of supplying this deficiency is to include legume 
hay, such as clover hay, lucerne and sainfoin hay, or pea and 
oat hay, in the roughage fed during the winter period. 

TTse of Milk for Calves. —In an experiment carried out by 
Andrew C. MoOandlish at Iowa, an attempt was made to raise 
two bull calves on a diet consisting wholly of milk. The remits 
are of practical interest in that they emphasise the fact that 
milk is only an ideal food for young stock for a limited peiiod. 
La the experiment in question, no roughage, water or grain was 
given to the experimental animals, which grew satisfactorily 
until two or three months old. From this period onward they 
did not thrive, and eventually death occurred. The author 
suggests that the lack of bulk of the ration, the possible defici¬ 
ency of water-soluble B and C vitamines, and excessive 
consumption of salt, may have been the contributory causes 
leading to the emaciation and subsequent death of the calves 

Faem Values. 


CROP3 

Value per 

Ton on 
Farm. 

£ 8 

Munurial Food 
Value per Value per 
Ton Ton 

£ s £ 8 

starch 

I quiyalent 
per 100 lb 

Market! 

SE 1 

8 d d 

Wheat. 

8 1 

0 18 

7 3 

71*6 

2/0 1 -07 

Oati. 

G 15 


6 19 

69-6 

2/0 1-07 

Barley. 

7 16 

0 14 

7 2 

71 ’0 

2/0 1-07 

Potatoes . - - . 


0 4 

1 16 

18- ) 

2/0 1 1-07 

Swedes - - . . 

0 17 

0 3 


7*0 

2/0 1-07 

Mangolds .... 

0 16 

0 3 


6*0 

2/0 1-07 


4 19 


4 3 

31-0 

2/8 1 1-43 


2 18 


2 5 

17-0 

2/8 1 1-43 


6 9 

1 4 

4 5 

32-0 

2/8 1-43 

Vetch and Oat Silage - 

2 1 

0 8 

1 13 

14-0 

2/4 1 1-25 
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PRICES OF ARTIFICIAL MANURES. 


Note.—U nlesn otherwise stated, prices are for not less than 2-ton lots f.o.r, in 
towns named, and are net cash for prompt delivery. 



A reruge Price per ton ing 

week PH ding April 11th. 

Desobiption 

Bristol 

Hull 

L'pool 

L’ndn 

Cost per 
Unit at 
London 

Nitrate of Soda (N. 15^ per cent.). 

£ s. 
14. 0 

£ s. 
14. 5 

£ 8. 
13. 10 

£ s. 
13. 2 

s. d. 
16.11 

„ „ Lime (N. 13 per cent.) . 

... 



12. 7 

19. 0 

Sulphate of Ammonia, ordinary 

16. 0* 





(A. 26| per cent.) 

16. 0* 

16. 0* 

10. 0» 

(N)16. 5 

„ „ „ neutral 






(A. 25f per cent.) 

17. 3* 

17. 3* 

17. 3* 

17, 3* 

(N)16. 2 

Kainit (Pot. 124 cent.). 

... 


... 

2. 0 

3. 2 

,, (Pot. 14 per cent.) . 

2. 5 

2. 1 

2.10 

2. 7 

3. 5 

Sylvinite (Pot. 20 per cent.). 

... 



3. 0 

3. 0 

Potash Salts (Pot. 30 per cent.) . 



... 

4. 6 

2.10 

Muriate of Potash (Pot. 60 per cent.) 

9.10 

7.15 

8. 0 

8. 0 

3. 2 

Sulphate of Potash (Pot. 48 per cent.) 


12.15J 

11.15 

11.16 

4.11 

Ba?ic Slag (T.P. 30-32 per cent.) . 

3Vl2§ 

1 ... 

3.15§ 

2. 5 

„ „ (T.P. 26 per cent.) . 

1 2.i2^ 

1 ••• 

... 

„ „ (T.P. 24 per cent.) . 

„ „ (T.P. 20-22 per cent.) . 


1 2. 8§ 

1 2. 7§i 


... 

2VlO§' 

2. 5§ 

1 

2.T2§ 

2. 6 

„ „ (T.P. 16-18 per cent.) . 

2. 0§ 

... 

2.’ 

2. 8§ 

2.10 

Slag Phosphate (T.P. 60 per cent.) 

6. 7t 

1 ••• 


C.15§ 

2. 3 

„ „ (T.P. 60 per cent.) 

4V'7t 

! - 

... 

5.15§ 

2. 4 

„ „ (T.P. 40 per cent.) 




... 

Superphosphate (S.P. 35 per cent.) 

4. 7 ! 


4.'’6§ 

4. 0 

2. 3 

(S.P. 30 per cent.) 

Bone Weal (T.P. 46 per cent.) . 

3.17 

.1. 7 

3.16§ 

3.12 

2. 5 

9.10 

9.10t 

9. 5 1 

1 8.12 


Steamed Bone Flour (T.P. 60 per cent.) ... 

s.iot 

1 7-lOt 

7. 0 ! 

1 6.17 

... 

Fish Guano (A. 9-10, T.P. 16-20 per cent.)... 

12.16 

12. 5 

13. 7 

... 


Abbreviations : N.=“Nitrogcn ; A.=sAmmonia ; S.P.=Soluble Phosphate ; T.P.== 
Total Phosphate; Pot.==Pota8b. 

• Delivered in 4-ton lots at purchaser's nearest railway station. 

5 Delivered (within a limit^ area) at purchaser's nearest railway station. 

At Goole, 

§ Prices include cost of carriage from works to town named. Hull pri^'es include 
delivery to any station in Lincolnsliire or Yorkshire. Cost to purchasers in other 
districts will be greater or less according to the distance of different purchasers 
from the works. J At Goole. 

♦ « * ♦ « 


Test of Second 
Growth Potatoes 
for Seed. 


The following note has been communicated by Professor 
R. G. White and Mr. E. J. Roberts, of the Department of 
Agriculture, University College of North 
Wales, Bangor:— 

In 1921 second growth occurred to a 
great extent among potatoes, particularly 
those varieties possessing a vigorous type of growth, Kerr’s 
Pink being one of the kinds mostly affected. Many experi¬ 
enced growers expressed doubt as to whether the tubers which 
had grown out would be of value for seed, but from many 
quarters recommendations were made advising the selection 
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of the secondary tubers for seed purposes. The opinion was 
generally held that such tubers would be more or less im¬ 
mature and of special value for the purpose. 

In order to test this point a plot of Kerr’s Pink at the farm 
of the University College of North Wales at .^er, in which 
second growth had occurred to a great extent, was carefully 
lifted by hand, and pairs of tubers, first and second growth 
respectively, were selected for seed purposes. Only these 
tubers were taken in which the connection remained unbroken, 
so that each second growth tuber planted in 1922 in the one 
plot had its counterpart in the plot planted with first growth 
tubers. In order to test how far any difference obtained was 
due to immaturity of seed two such double lots of seed wer * 
lifted, the first on 26th September, when the crop was still 
quite green and growing vigorously; the second on 29th October, 
when the tops had died down, and the crop was judged to be 
ripe for lifting. Sufficient seed of each kind was taken to plant 
in 1922 a plot of one-thirtieth acre. All the seed was boxed 
immediately after lifting and planted on 11th April, 1922. 

The results obtained in 1922 are given in the following 
table:— 


Date of lifting setHl 
potatoes 

Nature of 
tubers 

Weight of crop per acre 1922 

Market¬ 

able 

Small 

1 

1 

' Diseased 

Total 

26th September, 1921 ... 
do. 

29th October, 1921 
do. ' 

1st growth 
2nd growth 
1st growth 
2nd growth 

t. cwt. lb 
9 19 28 
10 0 28 
10 0 0 
8 7 66 

!__ 

t. cwt. lb 
0 17 28 
0 16 0 
0 19 66 

1 4 84 

1 

t. cwt. lb. 
0 3 84 
0 2 84 
0 2 84 
0 2 28 

t. cw’t. lb, 
11 0 28 

10 19 0 

11 2 28 

9 14 66 


It is clear that the first growth tubers were in no way 
jnferior as seed to the second growth tubers. The two lots of 
seed lifted on 26th September gave the same result. In the 
case of the seed lifted at the end of October the second growth 
tubers gave an inferior result. 

These results are very different from what was expected, 
but the experiment was conducted with such care that we have 
every confidence in publishing them, and as it is only rarely 
that ^nd growth occurs to such an extent as to enable the 
experiment to be repeated, they are now given in the hope that 
the matter will be further investigated elsewhere when possible. 
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Variety of Potato 
immune from 
Wart Disease. 


In the report on the Wart Disease Immunity Trials carried 
out at Ormskirk in 1922 (see this Journal, March, 1928), it 
was stated that in addition to the varieties 
mentioned therein, the Ministry was pre¬ 
pared to add certain seedlings to the official 
list of approved immune varieties when 
they had been named. 

One of these seedlings has now been named “ Noma,” and 
it has accordingly been added to the official list. The following 
is a description of this variety:— 

Late or Mainorop Variety. 

(1) Sprout, —Bright red. 

(2) Tuber, —Oval; skin white ; flesh white ; eyes shallow, 

(3) Haulm. —Upright to spreading, somewhat straggling ; leaflets light 

green, small corrugated, glossy, drooping, involute; leaf 
open. 

(4) Flowers. —None observed. 


“ Clban milk ” is now regarded as a national necessity and" 
dirty milk as a national menace. The difference between clean 
milk and dirty milk is the difference be- 
Qomnatitiiins tween carefulness and carelessness on the 
*** * part of those concerned—^producer, cow¬ 

man, and retailer. Milk has long been recognised as a 
valuable food in the home—the best possible food for the young 
—^but the importance of securing milk of a clean, safe, and 
wholesome quality has not yet received the attention which it so 
emphatically deserves. In this connection it should be noted 
that actual results have proved that milk of high hygienic and 
good keeping quality can be produced in the average cowshed at 
very little additional cost, provided careful methods be adopted. 
Increasing attention is being given to this subject by certain 
Local Agricultural Education Authorities, and notes have 
appeared from time to time in this Journal giving particulars of 
clean milk competitions organised by such Authorities imd by 
firms engaged in the milk trade. 

There is at present a Clean Milk Competition in progress in 
Essex, and a similmr competition held in Kent terminated in 
the middle of April. 

Xnex Oompetttioii. —The Essex competition, which started 
on let February and will continue until the 80th June next, 
has, as in previous years, been organised by the Essex Agricul- 
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tural Society with the co-operation of the East Anglian 
Institute of Agriculture. The following are the conditions of 
this year’s competition in Essex. 

The competition is open to county residents and occupiers. 
Surprise samples (not exceeding 6 in number) are taken at the 
farms. Competitors must also send 6 samples taken from a 
full churn of milk immediately after cooling on stated days. 
The churns and other utensils are examined for bacterial 
contamination. 

Herds are inspected by a veterinary surgeon once during 
the competition and a certificate is awarded. The veterinary 
surgeon’s report is sent direct to the judges at the East Anglian 
Institute of Agriculture, Chelmsford. 

Class A. Tuberculin Tested Herds .—^Ten or more cows in milk. A diploma 
is awarded to each competitor who, in the opinion of the judges, produces 
milk of a sufficiently high hygienic quality. £5, £4, £3, £2 and £1 are 


given in prizes, together with a certificate to the milkers. Second prize 
will he awarded if three or more entries, and the third prize if five or more 
entries. 

Marks —1,000. 

Tuberculin Test. 100 

Health of Cows. 100 

Equipment . 100 

Methods... . 400 

Bacterial Content . 800 

Chemical Analysis . 100 


1,000 

Class B. Dairy Herd .—Ten or more cows in milk. To the winner, 
Challenge Cup (given by (Japtain Allan Skelton;, and diploma. (The cup is to 
bo won two years in succession or three years in all to become the actual 
property of the winner). A diploma is awarded to each competitor who, in 
the opinion of the judges, produces milk of a sufficiently high hygienic 
quality. £5, £4, £3, £2, and £1 are given in prizes, together with a certificate 
to milkers. The second prize will be awarded if there are three or more 
entries, and the third prize if five or more entries. 1,600 maiks are given as 
in Class A., less 100 for the tuberculin test. 

Herds obtaining a diploma, and at the same time having a held that has 
passed the tuberculin test, are awarded a certificate to that effect, in addition 
to the diploma. 

Chumpxon Pme.—-Howard Challenge Cup (given by H. G. Howard, Esq.). 
The Howard Challenge Cup is awarded to the competitor taking the highest 
nnmber of marks in Class A. or B. The marks for the tuberculin test do not 
count for this award. The cup is to be won three years in succession before 
becoming the actual property of the winner, 

Kmt OompeUtion. —The Kent competition attracted 58 
«itries, a testimony to the keen interest aroused amongst dairy 
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farmers in the county. Fortnightly tests of competing herds 
were made and surprise inspections of methods and appliances 
used at milking were carried out. It is especially gratifying to 
learn of the keenness displayed by the farm hands, but the 
whole progress of the competition must be a great encourage¬ 
ment and a matter for congratulation to all concerned. At the 
time of writing the full results of this competition had not 
come to hand. 

It is hoped that similar competitions will be followed in other 
counties, as these local competitions are very effective in arous¬ 
ing interest in the subject, even among non-competing milk 
producers. 


The Government of Northern Ireland has established an 
Official Seed Testing Station at Belfast for the purpose of 
m. i.* 1 testing the germination and purity of the 

« -r principal classes of cereal, grass, clover, 

nortnem ireiana. , , 

root and vegetable seeds, in accordance 

with the provisions of the Seeds Act, 1920. Enquiries as to 
the procedure for sending samples, the fees payable and other 
relative matters, should be addressed to the Secretary, Ministry 
of Agriculture for Northern Ireland, Wellington Place, Belfast. 


of the Trade 
Description 
« Sussex 
Ground Oats.** 


Pbocbedinos undei the ^lerchandise Marks Act, 1887, were 
recently instituted at Oldham by the Ministry of Agriculture 

«« M., M against a firm of millers who had applied 

Prosecution for ® , .. r. 

_ , . n 41 the descnption Sussex Ground Oats to 

False AppUcation contained 70 per cent. 

of material not derived from oats. The 
case originated in the North Biding of 
Yorkshire where an official sampler took 
a sample of Sussex (Tiound Oats under the 
Fertilisers and Feeding Stuffs Act, which was found to be 
adulterated. It was considered by the Local Authority that 
the local trader was not to blame, and they therefore-arranged 
with the Ministry that the consignment should be traced to its 
source and that the original seller should be prosecuted under 
the Merchandise Marks Act. The consignment was traced 
through the hands of merchants at Stockton, Leeds and Liver¬ 
pool, and finally to the manufacturers at Oldham. The defen¬ 
dant pleaded guilty, but urged in mitigation that it was 
customary to sell mixtures as “ Sussex Ground Oats," and tirat 
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they hspd sold them with the usual notice on the invoice that 
the article was the product of more than one substance or 
seed. The magistrates, however, took a serious view of the 
ease and inflicted a fine of JGIO and £20 costs. 

• ••••• 

Growers and exporters of potatoes are informed that, 
following representations made to the Jersey Authorities by 
the Ministry, the regulations governing the 
importation of potatoes into Jersey from 
Great Britain and Ireland have now been 
modified. In future, potatoes may be 
imported into Jersey if grown more than one mile from land 
known to be infected with wart disease: previously, all potatoes 
grown within five miles of infected land were prohibited entry. 

It will still be necessary for each consignment to be accom¬ 
panied by a sworn declaration by the exporter that wart dis¬ 
ease has not occurred on the land where the potatoes were 
grown, <as well as by an oflScial certificate that the disease has 
not occurred within one mile of such land. In the case of 
potatoes grown in England and Wales, applications for the 
necessary certificates should be sent to the Ministry, together 
with a remittance at the rate of Is. for each certificate required. 


Importation of 
Potatoes into 
Jersey. 


Bbports are now available as to the National Kat Week 
held early in November last, in which the Ministry of Agricul- 
■PaaiiUa nl the invited the co-operation ol all Local 

November Authorities and the general public. Five 
Bat Week hundred and eight Local Authorities were 
circularised, and a large number of them 
took special action as requested. Other Local Authorities were 
Imown to be ginng the business of rat destruction such const int 
attention that there was little left for them to do in Rat Week. 
Several Local Authorities prepared or purchased the rat poisons 
recommended by the Ministry, and in 17 instances issued them 
free of charge, and in 6 sold them at cost price. One Local 
Authority purchased a number of steel traps which it lent out 
to applicants. 

In many districts Local Authorities invoked the aid of ftinATnit 
proprietors, who willingly assisted in the showing of filtwa and 
elides dealing with the rat menace and rat destruction. The 
Town Council of Leeds organised an exhibition in the Public 
Health Office, at which the various media for rat destruction 
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were placed on view and literature on the subject was distri¬ 
buted. In some districts the co-operation of local chemists and 
hardware merchants was sought, and these salesmen induced to 
give special window displays of poisons, traps, etc.; this method 
was found to supply an excellent local advertisement for th > 
Rat Week. 

Perhaps the most useful part of the work done by Local 
Authorities, however, was through the example set by them 
in clearing the large sources of infestation in the property undei' 
their C/are, e.g., in the sewers, rubbish shoots, sewage farms. 
Householders, knowing of the determined attack which the 
Local Authorities were making in this direction, saw the useful¬ 
ness of making a similar effort at the same time on their own 
piece of “ front ” against the common enemy. In 28 districts, 
reports show that Sanitary Inspectors made house-to-house 
visits and cleared the rats from infested premises as they went; 
in some of these “ gassing ” was adopted, usually with excellent 
results. 

In regard to numbers of rats destroyed, no general statistics 
are available, and very few Authorities have tried to give figures. 
One Ijocal Authority (Stoke-on-Trent), however, kept as careful 
record as possible of the numbers of rats known to have be>n 
killed during the Week: these were—859 killed by dogs and 
ferrets, 885 poisoned, and 241 caught or killed in other ways; a 
total of 1,485. 

«**«*• 

The following reply has been directed by Sir Robert Sanders, 
M.P., Minister of Agriculture, to a letter from Miss A. M. F. 

Wom-out Cole, of the Royal Society for the Preven- 

Horse TtwfWe. * Cruelty to Animals, regarding what 

has been described as the wom-out horse 
traffic, and to a letter from the same lady of 5th March, circu¬ 
lated to Members of Parliament and to the Press :— 

“ As you are aware, the export of wom-out horses to the 
Continent has entirely ceased, and the Minister notes that your 
criticism is now directed not against the standard of fitness of 
the horses shipped nor the manner in which they are conveyed 
to the Continent, but to the fact that a few of the horses 
exported are purchased by botchers on the Continent for 
slaughter. In reply to this the Minister desires me to say that 
he has no control over the horses after they leave this country. 
His powers under the Exportation of Horses Acts are limited 
to ensuxmg that the horses shipped are in a fit condition to 
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travel and to work, and that the horses are conveyed to the 
Continent in a satisfactory manner. When it is the custom of 
a country eventually to slaughter its horses for food it is ob¬ 
viously impossible to ensure that horses exported to that 
country are not sooner or later slaughtered for that purpose, 
whatever their value or character may be at the time of exporta¬ 
tion. To ensure, therefore, that no horses sent to the Continent 
are slatightered for human food it would be necessary to stop 
the trade in working horses altogether, and this the Minister 
has no power to do, even if such a course were desirable. 

In your letter of the 5th instant you refer to the landing of 
95 English horses at Antwerp on 23rd Octobei. Among these 
horses were a considerable number of sound young animals 
ranging from foals upwards, and including many ponies and 
cobs. The Ministry’s Superintending Inspector was present 
with other inspectors at the landing of the whole of this con¬ 
signment, and it is clear from the reports of these inspectors 
that they were a very fine lot of animals. You also refer to the 
fact that working horses are released on the quaj with a 
working licence. This is no new procedure; a proportion of the 
horses landed from Great Britain have always been so released, 
but the fact that the proportion has largely increased in recent 
months proves that the animals shipped are of a much higher 
standard than formerly. As a matter of fact the standard 
required by the Minister’s inspectors at the ports of embarka¬ 
tion is a good deal higher than that of many horses working 
in the streets of this country. 

Notwithstanding this, a few of the animals may be pur¬ 
chased by butchers for slaughter. The number purchased for 
this purpose, however, has decreased considerably during the 
last eighteen months, and the traffic in horses for slaughter has 
been largely superseded by a traffic in carcasses of horses 
slaughtered in this country. For example, during January and 
February of 1921 the number of horses exported to Antwerp 
from Hull, Goole and Leith (the principal ports concerned) 
was 3,676. During the first two months of 1922 this number 
fell to 816, and during the corresponding period of this year 
the number was only 42. Many of these 42 were of the cob 
and riding class of good value, for which there is still a certain 
demand on the Continent, and they would not be bought for 
slaughter on arrival there. Prom the reports of the Ministry's 
Superintending Inspector, who pays frequent visits to the 
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Continent, it is clear that for some time past it has been 
generally unprofitable to purchase British horses for slaughter 
on arrival at Antwerp. This is due to the high standard of 
fitness required by the Ministry, the high cost of transport, 
and the competition of the trade in carcasses which has so 
largely increased during the past eighteen months. 

In reply to your inquiry as to who declares the value df the 
horses exported, the Minister desires me to say that the values 
quoted by him in recent replies to Parliamentary questions are 
the ‘ declared values ’ recorded in the Monthly Trade and Navi¬ 
gation Accounts published by the Board of Trade. 

Reference is made in your letter to a recent visit to Rotterdam, 
where you saw certain British horses in the market. I am to 
point out that every horse from Great Britain appearing on the 
market at Rotterdam must, according to Dutch regulations, have 
passed through the quarantine station there, where feeding and 
watering is compulsory. The Ministry’s Inspector has found 
from personal inquiry that practically all such horses appearing 
in the Rotterdam market have been released from quarantine 
the same morning. The fact that one of the horses eagerly 
accepted some lumps of snow does not prove that the animal 
was parched with thirst. An offer of snow to any other animal 
in the market would probably have had the same result. The 
walking of horses some miles to a place of slaughter does not 
necessarily involve cruelty to the animals. Working horses of 
the class passed at the ports of shipment are quite fit to walk 
to their places of destination, although this may be more than 
ten miles distant. 

As regards the method of slaughter in Holland, it is necessary 
under Dutch regulations to slaughter all animals in public 
:.battoire, and the method of slaughtering horses is by pole-axe 
or humane killer, principally the latter. 

The Minister has made inquiries into the death of the two 
horses in a cargo of twelve shipped on the s.s. ‘ Roman ’ from 
Leith to Amsterdam on the 10th February. It appears that the 
weather remained good for about eight hours after the vessel 
had left Leith, and then suddenly changed, causing the vessel 
to labour heavily. One of the horses was taken suddenly ill and 
died without a struggle, the other got down in his stall and 
died some time later. The deaths were precipitated by sea 
sickness. The remaining ten horses were landed in good condi¬ 
tion. The inspector who examined these animals before 
shipment states that they were all of a very good class. Tlie 
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two casoalties were unfortunate, but there is, of course, an 
element of risk in shipping live horses across the open sea 
whatever precautions are taken. The same risk has to be taken 
in regard to all classes of animalB Shipped. Only recently a 
thoroughbred mare of the value of £200 died as a result of a 
broken leg on a voyage to Ireland. Other horses fell on the 
samewoyage, but were able to get up again without injury. 

As regards the export of horse carcasses, I am to say that the 
Belgian Authorities have recently called the attention of the 
Ministry to the need for improvement in the packing of the 
carcasses, and although the Minister has no power to regulate 
this matter the Department has made representations to the 
companies engaged in the trade. I may point out, however, 
that out of 88,000 quarters exported to Antwerp during the year 
1922, only 339 quarters were condemned. In connection with 
this matter the Minister in 1921 formally invited the Belgian 
Government to appoint their own veterinary inspectors, if they 
thought fit, to examine in Great Britain the horses slaughtered 
on this side and the carcasses intended for export for human 
consumption. As on alternative the Ministry offered to 
nominate veterinary surgeons to carry out sdch examinations 
to satisfy Belgian requirements. The Belgian Government did 
not, however, avail themselves of the Ministry’s offer. 

In conclusion, the Minister desires me to assure you that he 
has every sympathy with all well-directed efforts to put an end 
to avoidable suffering to animals. So far as the transport of 
horses by sea is concerned, everything possible has been done by 
the Ministry to ensure the comfort of the animals. The 
Ministry’s regulations prescribe a standard to which the fittings 
of the vessels must conform, they prohibit the carriage of horses 
on unprotected parts of vessels during the winter months, and 
they lay down definite mles for food and water and general 
comfort of the horses immediately before and during shipment.” 


Dtibimo the show season of 1922, 12 of the most important 
agricultural and horticultural shows were visited with the 
Ministry’s exhibit. The Ministry’s stand 
attracted a large number of visitors, in¬ 
quiries were numerous and varied, and 
leaflets and publications to the value of 
£188 were sold, 
l^zhibits were also loaned to a number of small shows on 
payment of the cost of rail carriage by the Societies concerned. 


Vinistry’s 
Exhibits at 
Agricultural 
Shows. 
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From the point of view of educational value the year’s work 
was very satisfactory, and the Ministry’s exhibit would seem 
to have been appreciated by a large number of people. 

During the coming show season it is proposed to take an 
exhibit to the principal shows, including the Bath and West 
(to be held at Swansea from May 17-22); the Boyal Counties 
(Southampton, May 30 to June 2); the Royal Agricultural 
Society of England (Newcastle-on-Tyne, July 3-7); the Lin¬ 
colnshire (Lincoln, July 18-20); the Royal Welsh (Welshpool, 
July 25-27); the Royal Lancashire (Liverpool, August 2-6); 
the Imperial Fruit and National Potato Show (Manchester, 
October 26 to November 3); the Norwich Fat Stock Show 
(Norwich, November 22-24); and the Birmingham Fat Stock 
Show (Birmingham, December 1-6). 

Special exhibits relative to clean milk production and show¬ 
ing the results of research in fruit-growing, soils and manures, 
plant breeding, and silage and silos are in course of prepara¬ 
tion, in order to give publicity to recent developments in 
agricultural research. Other exhibits will deal with building, 
insect and fungus pests, rat destruction, seed testing, small 
live stock, bee-keeping, and other matters. 

« « ♦ « ♦ 

Within easy access of the villages of Godshill and Sandford, 
in the Isle of Wight, on the elevated land overlooking the 
A Tulip and * Valley of Daffodils ” where these flowers 
Daffodil Farm In an ex - Service officer is 

the Ide of Wiffht establishing a daffodil and tulip farm. At 
® * the present time some two acres of land 
have been put under cultivation. The land selected slopes 
gently to the west and there is a fair amount of natural shelter. 
The soil is a medium loam with a superficial covering of sand; 
the subsoil is clay. It is not the kind of soil one would have 
selected for the purpose, but the owner appears to be making 
a success out of his venture and is considering immediate 
extension of the cultivated area, by breaking up some of the 
adjoining land now under grass. 

Apples have been planted in rows 18 ft. apart, the trees 
being 21 ft. apart in the rows. 

Narcissi and tulips form the bulk of the flowers grovm, but 
a few beds of wallflowers, which were planted for trial, have 
given such good financial results that it is probable more of 
these will be grown in future. • 

The flower beds are slightly raised above the level of the 
surrounding land and are cut out in blocks of sufficient size 
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to accommodate about 2,000 plants, set out in rows ru nnin g* 
north to south, 8 in. apart with about 8 in. between the plants 
in the rows. There are generally three of the beds between 
each row of apple trees—2 ft. being allowed between the apple 
trees and the bed adjacent to them, and a 2-ft. path between 
each bed to facilitate picking. 

The occupier, his wife and daughter do practically all the 
work on the “farm,” the only outside help obtained being 
casual labour for flower picking. The little place is a model 
of cleanliness and good management. 

The preparation of the land for bulbs is effected by taking 
a well-manured potato crop and constantly cultivating during 
the time the crop occupies the soil. The bulbs used to have a 
dressing of kainit after planting, but they do not now receive 
any manurial treatment at all. The narcissi are allowed to 
remain for upwards of five years; the tulips are lifted annually. 
The occupier tried leaving the tulips for two years, but finds 
the plants produce more flowers if lifted each year. He has 
not tried lifting his narcissi at three years, and it is probable 
that it would pay him to do so 
The first picking of narcissi usually commences in the first 
week of February; tulips are gathered from the beginning of 
April. 

Most of the well-known commercial varieties of narcissus and 
tulip are grown, notable exceptions in the former being Soleil 
d’Or and Scilly White. Irving and Gnlden Spur are the earliest 
kinds grown. In tulips, the Darwin types are specially 
favoured. The popular Clara Butt is perhaps the most profit¬ 
able of all the tulips grown here. 

Flowers have been the mainstay of the business, but it is the 
.intention of the owner to sell bulbs when he has sufficient 
stocks for this purpose. There is a good local demand for the 
flowers; a large number of visitors on the way to or from the 
“ Valley of Daffodils *’ purchase bunches of the cultivated sorts. 
A few lots are sent to the northern markets, but the bulk of 
the business is done on the spot. 

♦ ♦ ♦ ♦ ♦ 

An account of the introduction of the Young Farmers* Club 
movement into this country and of the methods of organisation 
Young Farmers^ adopted in the early stages appeared in 
Tour in Canada. Journal for March, 1922. Since that 
• time considerable progress has been made. 

There are now 36 clubs in existence in Hngland and Wales- 
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with a membership of over 600, and there is every likelihood 
of rapid extension in the future. The Daily Mail maintains 
its interest in the movement, and the possibilities of these 
clubs are being increasingly recognised by breed societies and 
by business firms dealing in agricultural products. The 
Ministry regards the movement as an important form of agri¬ 
cultural education, and assists it by any means in its power. 

The Daily Mail International Federation of Young Farmers’ 
Clubs is proving a valuable means of exchange and communi¬ 
cation between boys’ and girls’ agricultural clubs in the United 
States, Canada and England. A great impetus has now been 
given to this work by the generosity of the Presidents of the 
Canadian National Bailways and the Canadian Pacific Bail¬ 
way, who have made arrangements for four boys and four girls, 
chosen from Young Farmers’ Clubs over here, to pay an 
educational visit to Canada this summer. 

The boys who have been selected have just left England, 
and the girls will start shortly. They will be absent 
for 6 months. They will visit agricultural depart¬ 
ments, experimental farms and boys’ and girls’ clubs in 
Quebec, Ontario, Alberta, Saskatchewan, Manitoba and British 
Columbia, and will also profit by summer courses at Canadian 
colleges. The arrangements made not only provide for care 
and instruction but for much individual entertainment. It 
is evident that sxich an experience will have very far-reaching 
effects, not only on the lives of the individuals concerned but 
also on the relationship between young farmers in England and 
Canada. 

Suitable candidates for the trip were chosen, in the first 
instance, by the clubs of which they are members. The final 
selection was made by an examining body representative of the 
Board of Education, the Ministry of Agriculture Mid the 
National Farmers’ Union. The successful candidates were:— 

Boys, —L. J. Grimmer (Buckland Club), T. C. White (Kingsclere Club), 
G. W. Salter (Hcmyock Club), J. Murray (Welwyn Garden City Club). 
Girls ,—Joan Moore (Loughborough Club), Mildred White (Hemypck Club), 
Joy Townsend (Guildford Club), E. M. Absolon (Hornsey Club). 

««««♦« 

Foot-and-Mouth Disease. —^All restrictions imposed in connection 
with the outbreaks in Gloucestershire and Derbyshire have been withdrawn, as 
from 24th March and 5th April respectively. 

On 8rd April a fresh outbreak of the disease occurred in Norfolk, three 
cattle-out of 13 being found to be affected on premises at Billockly, near AlOlc. 
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A calf from the premiBes had been exposed in Acle market en 29th March^ but 
MO far there have been no extensions of the disease. The usual restrictions were 
imposed on drd April, and have since been modified in the outer portions of the 
district affected. The area under restrictions has now been reduced to 
approximately a five mile radius from the infected premises. 

DoffS firom Ireland.--The case of illness in a cat at Newcastle, Co. 
Down, which was diagnosed as rabies in Febiuaiy last, has not been followed 
by the discovery of any cases of rabies in dogs or other susceptible animals 
in Ireland, notwithstanding searching inquiries by the authorities. The 
County Down (Muzssling and Control of Doge) Order of 20th February, 1928, 
has in consequence been revoked, and the Ministry has in the circumstances 
felt justified in withdrawing the restrictions imposing quarantine on dogs 
imported into Great Britain from Ireland. An Order to this effect was made 
on 21st April, and as from that date no licence is required for the landing of 
dogs from Ireland. 

QUESTIONS IN PARLIAMENT. 

The following question was ansvrered in the House of Commons on the 
11th April:— 

Belief of Rural Unemployment.— ifr. Turton asked the Minister 
of Agriculture whether he is aware that a l^rge amount of agricultural labour 
has failed to be absorbed on the land; and whether, to assist such unemploy¬ 
ment, he is prepared to continue to aid schemes for land drainage and water 
supply throughout the year ? 

Sir R, Scmders replied that he proposed to recommend a resumption in the 
early autumn of schemes for the relief of rural unemployment, but during the 
summer months there is usually little or no unemployment among agricultural 
workers, and it would be undesirable to set on foot schemes which might 
endanger the supply of labour required during the harvest months. 

Agrricultural Workers. —In reply to a question by Mr. Noel Buxton 
on 22nd March' as to the number of boards of guardians which were granting 
relief in aid of the wages of agricultural labourers, Mr. Chamberlain said that 
cases of this kind had been reported by nine boards of guardians, but that, so 
far as he was aware, six of these boards had subsequently ceased to grant 
such relief. 

On 2fith March, Mr. Noel Buxton asked whether, having regard to the 
reduction in wages of farm labourers proposed by the Fanners’ Union, and to 
the fact that farm labourers in employment had in numerous instances to seek 
relief from the Poor Law, the Minister of Agriculture W'ould set up a Oom- 
mitttee of Inquiry on the question whether farmers on good land were justified 
by economic conditions in making the reductions. The Minister, in reply, said 
tW be did not think that an inquiry of the kind suggested would be of 
service in the present circumstances, and pointed out that he had suggested 
to both sides in the Norfolk dispute that they should agree to accept the 
decision of an independent arbitrator appointed by the two sides jointly. 

Bear-Admiral Sueter asked on 29th March whether the Prime Minister 
wouljd consider the propriety of suspending the payment of subsidies for the 
emigfarion of agricultural wotkers until some attempt had been made to 
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re-establiBh the prosperity of agricultare at home. Mr. Baldwin replied that 
under the Empire S^tlement Act no special inducements were offered to 
agricultural labourers, and although many of the emigrants drawn from urban 
districts had had some agricultural experience, he understood that very few, if 
any, regular agricultural workers had taken advantageof the facilities offered. 

« « « « « 

REPLIES TO CORRESPONDENTS. 

Ohinese Method of Corn Growing. —H.S. enclosed a newspaper 
cutting referring to the “ Chinese ” method of com gi owning as practised in 
Latvia and asked for information. 

Reply : A reference to the “Chinese” method will be found on page 740 
of this Journal for December, 1909, in a note on a “ Russian Method of Corn 
Growing.” The method (it is there stated) “ which broadly speaking, depends 
on the careful cultivation of the individual plant^ is not new, as it has often 
been proposed in the past in this country and constitutes the ordinary practice 
in China at the present day. The large amount of labour required makes it 
inapplicable for ordinary corn growing except in countries where labour is 
very cheap and very plentiful.” The main principle is to sow in rows and 
then after the corn has grown a little to earth it up. The cutting enclosed 
refers only to the sowing in rows. This practice, combined with repeated 
earthings up, is traced by a writer in the Spanish Official Boletin de 
Agricultura for September last to a Chinese Imperial Edict of 1762 B.C. It 
should be added that the same writer ascribes the renewed interest, in Western 
agriculturist countries, to the method of sowing in rows to the English 
Jethro Tull (1674-1740 A.D.). 

Bradication of the Lesser Celandine (Ranunculus Ficaria).—J.R. 
asks whether spraying is effective. 

Reply : The Ministry has no records of experiments in the use of sprays for 
control of this weed. Celandine is one of the most difficult of all weeds to 
eradicate from grass or cultivated ground. It is increased by seeds, and by 
tubers produced in small clusters an inch or two below ground. The tubers 
are very easily separated from the parent plant and in digging up the plants 
there are left in the ground many tubers which produce a fresh crop of plants 
the following year. The only known method of thoroughly clearing infested 
ground is to dig up carefully and pick out as many as possible of the plants 
and tubers, and then keep the ground well worked during summer in order to 
kill all seedlings. The following spring the ground must bo worked very early 
in order to destroy young plants as they appear, continuing the working until 
the end of April. The ground should then be cropped by a heavy foliaged 
crop that may be expected to kill any seedlings that may appear. It is probable 
that several years may elapse before the ground is thoroughly clean. Thorough 
and constant working is the most effectual remedy. 

Taro. —K.P. asks whether this could be cultivated in England. 

Reply, Full particulars of Taro (Oolocaeia aniiquorvm) are given in the 
Kew Bulletin, Additional Series, IX (4) p. 755. The yield is from 5,000 to 
13,000 lb. of tubers per acre. As, however, it is a tropical plant it could not 
bo grown in the open in this oountry. 

Nauru Phosphate.— L.O. asks for analysiil. 

Rep^f : In analyses of 11 typical sarnies of Nauru Phosphates by Thomas 
Bted in the Jemmal ^ the Soeieiy of Ohemkal Industry, Vol. XL, p. 59 TV the 
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P,0, content varies between 37-67 and 40-44. Only traces of iron or alumina 
were present in any of the samples and no figures are given. Moisture content 
was estimated at a temperature of 200” C. 

An analysis of Makatea Island Phosphate in Oollins’ “ Ohemioal Fertilisers/* 
pp. 36 and 37, gives P^Oa content at 38‘24 and oxide of iron and alumina 
(taken together) at 1*01. Makatea phosphate is said to bear a ver^^ strong 
resemblance to Nauru. 

NOTICES OF BOOKS. 

The Productivity of Hill Farming.— (J. Pryse Howell. London : 
Oxford University Press. 23 pp. Price Is.) In the spring of 1918 the Food 
Production Department decided to conduct an inquiry in connection with 
sheep-farming in England, Wales and Scotland, the particular object being to 
collect information in regard to the following points :— 

(a) Yield of mutton, wool, beef, etc.; 

(5) Management and quality of the stock ; 

(c) Extent to which bracken, gorse and heather affect the value of 

the grazing; 

(d) Possibility of improving hill ground by manuring and drainage, 
and of growing more winter keep ; 

(e) The need for shelter. 

The inquiry was entrusted to Messrs. J. C. Robertson, Fodderty, Dingwall, 
Scotland (since deceased), C. Bryner Jones, Welsh Secretary to the Ministry 
of Agriculture, and J. Pryse Howell, now of the Institute of Research in 
Agricultural Economics, Oxford. A tour was arranged embracing some of the 
best known and most typical sheep districts in the west and north of England 
and in Wales. The inquiiy commenced on 10th April and was completed on 
10th May. 

The report now issued gives the statistical results of the inquiry and 
makes a number of recommendations for the improvement of hill pastures, 
the most important being (1) a systematic inquiry into the diseases affecting 
sheep ; (2) the burning of heather, gorse and grasses ; (3) the more effective 
control of rams on unenclosed sheep walks; and (4) more efficient management 
of “commons.** The provision of fencing as a means of controlling the 
stocking and grazing, the planting of timber to afford shelter, and increased 
attention to drainage and manuring are other measures suggested for 
increasing the productivity of these areas. 

The Soybean.— (Chas. V. Piper, M.S., D.S., and Wm. J. Moore, B.S.A. 
McGraw Hill Publishing Co., Ltd., Bouverie St., London, E.C.4. 1923. 329pp. 
Price 20s. net.) Attention has been called from time to time in this Journal 
to the value of the soy (or soya) bean as a food for stock, whether in the form 
of cake or meal or as a forage crop, and it may be recalled that attempts were 
Inade to introduce the cultivation of the plant into this country in 1909, when 
some seeds obtained from North Japan were experimentally grown at the 
Midland Agricultural College and at the Cambridge University Farm, with 
unsatisfactory results which were repeated in farther trials in the following 
year with seeds obtained from Manchuria. 

In America, however, the soybean has been successfully acclimatized, and 
according to official estimates ^ 70,000 acres were grown in the United States 
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in 1920 for seed production, while it is estimated that not less than four times 
that area was grown for forage, pasture and ensilage. The high yielding 
capacity of the bean and the ease and cheapness of harvesting the seed, in 
both of which respects it excels other legumes, while sharing with the latter 
the favourable efEect on the succeeding crop, leave little doubt that it is 
destined to become one of the major held crops in American agriculture, 
especially in the Com Belt area, where it is expected largely to replace oats in 
the rotations. It was, therefore, eminently desirable to bring together in a 
single volume the accumulated information concerning this crop, and a glance 
at the very comprehensive bibliography (wrongly included under the final 
chapter heading) of the admirable work now issued under the joint author¬ 
ship of the Agrostologist and Agronomist to the U.S. Department of 
Agriculture is sufiicient to indicate the extent and diversity of the scattered 
literature in the subject. 

It must be said that the authors have performed their task thoroughly. 
The introductory chapters, dealing with the botanical and agricultural history 
of the plant and its commercial status, are followed by detailed directions for 
its culture, harvesting and storage. Tabular analyses are given showing the 
nutritive constituents of the plant—and it is interesting to note that in the 
important factor of vitamine content the soybean is stated to be the only seed) 
so far as is known at present, with the possible exception of fiax and millet, 
containing sufficient amounts of both the water-soluble and the fat-soluble vita- 
mines for the promotion of proper growth. Suceeding sections classify the various 
uses of the soybean and its products both for human and animal food and for 
other purposes (such as the use of the oil in soap and paint manufacture), 
with full information as to methods of utilization, including numerous recipes 
for the preparation of palatable and nourishing table dishes. The final chapter 
discusses the enemies of the soybean, but it is satisfactory to learn that no 
pest has assumed any great economic importance in connection with its culture 
in America, and that the soybean would seem to be less affected by destructive 
diseases and insects than are most other forage or food plants. 

Allusion has been made above to the very extensive bibliography cited by 
the authors. It remains to be added that the book is provided with an 
excellent index and is admirably printed and illustrated. Altogether the work 
must be welcomed as a valuable contribution to agricultural literature. 

Experiments with Oats, 1922.— (University College, Bangor.) In 
continuation of a series of experiments conducted over a series of years, 
seventeen varieties of oats were grown in 1922 at the farm of the University 
College of North Wales, on land which had been cropped with mangolds in 
the previous year. 

As black and yellow oats are extensively grown in North Wales, some of 
these have been included in the trials every year. On the whole they have 
not done so well as the best of the white varieties, but it is pointed out that 
the conditions of the College farm are hardly typical of those under which 
black and yellow varieties are mainly grown. The fact that many enterprising 
farmers who have tried white varieties still continue to grow the others is 
evidence that for comparatively poor soils, and particularly for upland districts 
of high rainfall, they hav^ a special value. 

Of the white varieties tested, “Victory” and “Record ” have on the whole 
proved their superiority, taking into account all the desirable qualities of oa&. 
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^^Becord has the stronger straw and is therefore better able to withstand wet 
seasons, but for drier soils and districts Victory ** is probably the better of the 
two. Good results were also obtained from ‘‘Crown'* and “Wide Awake.’* Potato 
oats have given good yields of straw, but comparatively little grain. 

Of the black varieties tested, “Black Tartarian” continues to hold its own 
Two yellow varieties, “Golden Rain” and “Goldfinder,” proved remarkably 
similar in every respect but one, that of earliness of ripening, in which the 
former has always been one of the first while Goldfinder is one of the last. In 
view of the risk of damage to the crop from delayed harvest, farmers, are 
recommended therefore to husband the Golden Rain—which, by the way, is 
one of the new varieties produced by the Swedish Seed Institute at Svalof. 

The Effect of Bilagre on the Flavour and Odonr of 
(U.8. Dept, of Agri., Bull. No. 1077, Sept., 1922.) This bulletin is a report of 
an investigation carried out on the Dairy Experiment Farm of the U.S. 
Department of Agriculture, to determine whether or not the feeding of the 
different silages affects the flavour and odour of milk, and, if so, how these 
silages may be so fed and the milk so bandied as to minimise their effect on 
the quality of the produce. 

The results obtained confirm the observations made by other investigators 
that there is a wide variation in the flavour and odour of the milk from 
individual normal cows receiving the same feeds. While silage-tainted barn 
air may have some effect on the flavour and odour of the milk, it is of 
relatively small importance under average and even under extreme conditions. 
The flavour and odour of silage are largely imparted to milk through the body 
of the cow. Silage which is fed one hour before milking is so quickly 
absorbed that its taint is discernible in the milk, it should therefore be fed 
immediately after milking. 

It was found that legume silage affected the flavour and odour of the milk 
to u greater degree than an equal amount of corn silage. Moderate quantities 
(15-25 lb.) of com silage fed after milking, and prompt aeration of the 
milk, may in some cases actually improve the flavour of milk that would 
otherwise have a flat or insipid taste. 

AxnericAn Progrress on Wart Disease Investigrations.— The 
January Number of “Photopalbology” contained an abstract of a paper by 
Freeman Weiss and 0. H. Orton on their investigations into the Wart Disease 
of Potatoes. Apparently the American season during 1921 was similar in many 
respects to that experienced in this country ; the weather being particularly 
dry and the temperature hot, under which conditions Wart Disease behaved 
exactly as it did in this country, giving only slight infection even to susceptible 
varieties. The American investigators have appaiently not been able to 
associate the retarding of the fungus specifically to either of these factors, 
though in this country it has been fairly proved that retardation is influenced 
by soil moisture. 

The American investigators are testing most varieties of potatoes for 
immunity on lines similar to those adopted by this country at Onnskirk, and 
as the result of the 1921 test they are able to class seven additional varieties 
as immune, maktng thirty^f our in all out of the one hundred and three varieties 
tested. 

The investigators have continned tbeir c^xperiments in testing host plants 
other than the potato, including the Tomato, the Egg plant, Peppers, Petunia 
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and Tobacco, but have nothing further to record on this matter than was 
published the previous year, namely, that the Potato and the Tomato remain 
the only demonstrative American host plants. 

International Agricultural Congress.— -The Organization (Dommis* 
sion of the Eleventh International Agricultural Congress has drawn up the 
programme for the Congress, which will be held at Paiis from the 22nd to the 
26th May next. The Congress will be divided into seven sections:—1. 
Agronomy (application of sciences to agriculture, agricultural improvements, 
international war against parasites and diseases of animals, improvement of 
plants); 2. Influence of Agriculture on international relations ; 3. Rural 
Economy (agricultural credit, co-operation and insurance, agricultural instruc¬ 
tion); 4. Live Stock; 6. Viti^culture ; 6. Silvicultuie; and 7. Agriculture of 
Warm Countries, 

The Congress will be composed of official delegates of the governments 
and of public establishments and associations exclusively agricultural (agii- 
cultural societies, syndicates, co-operative societies, etc.) The subscription 
for each member is fixed at 25 francs. 

Communications concerning the Congress should be addressed to The 
Secretary-General, Mr. Henry Sagnier, at the Office of the Organization 
Commission, 18, Rue de Bellechasse, Paii8.-^(Fro7» La Renaisgance Agricole^ 
2bih February^ 1923). 

The Making of Rural Europe.-^By Miss Helen Douglas Irvine. 
London ; Allen & Unv in. Price 78. 6d.) The History of Rural England has 
been written by a master hand in English Farming Past and Present.’* In 
“ The Making of Rural Europe ” Miss Helen Douglas Irvine attempts the same 
task for Europe generally. The book is necessarily a summary, but the fascination 
of the story is as great as we find it in Lord Ernie’s classic. The secular 
struggle between the peasant and his overlord which has its roots in a 
primeval and ever-present land hunger has profoundly affected the history of 
all lazids. In England we have escaped the latest turn of the wheel—^the 
Green Rising, which, as Mr. G. K. Chesterton, in his preface to Miss Irvine’s 
book tells us, is ** a thing like the Great War—a vast victory for the peasants, 
and therefoie a vast defeat both for the communists and the capitalists.” In 
effect, this Green Rising on the Continent of Europe has meant an addition 
by revolutionary methods to the area of land held by peasant proprietors, a 
class more numerous abroad than in England. 

The greater part, however, of “ The Making of Rural Europe ” is concerned 
with peaceful developments. It shows, how, as in England, the mediaeval 
servile tenure of villeinage gradually developed in Europe generally into 
either proprietorship or leasehold. In the words of Sir Henry Maine’s famous 
epigram, it illustrates the transition of land tenancy from status to contract.” 
It is remarkable to learn that this change set in earlier, and was more complete, 
in England than in any other European country. ** England ” says Miss Irvine, 
was endowed with shrewdly planned political institutions . . . they 
were particular in the binding force they gave to the written word,” whether 
that word was inscribe in a lease or in the rolls of the manorial oonrt: there 
was nothing on the Continent comparable with our copyhold ” tenant. The 
eaily, and eventually predominant^ hold which indui^aJIsm obtained in 
Bbgiahd was also an operaring cause, as well as the development of (to use 
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Miss Irvine^B happy expression) tentaculartowns with their fatal 
attractions for countrymen. 

Miss Irvine has much to say regarding the metayer tenure which is still a 
prominent feature of rural polity in the south of France and Italy. Whereas 
in the north and east of Europe customary tenure was followed by lease for a 
lixed annual rent, in the south of France, in Italy and in Spain, the tenant has 
more often rendered a determined share of the produce (generally a half) to 
his landlord. A distinguishing feature of this tenure has also been that the 
stock of the farm is the landlord's property and ceded with the land. .Miss 
Irvine's conclusion is that, on the whole, the metayers of Europe have enjoyed 
more security of tenure than the tenants who pay a money rent. They, with 
the small owners, have preserved the family institutions which are still the 
foundation of Continental rural society. 

At the present time small holders occupy 60 per cent, of the arable and 
meadow land of France, and there are few countries in Europe in which the 
proportion of peasant farmers is less. It is not the least of the difficulties ot‘ 
establishing smallholders in this countiy that the weather is uncertain and 
the standard of living unusually high." Modem industrial developments have 
also affected the smallholders' position by weakening the communal 
life of the village. The stability of the smallholder has always been greater 
when he could practise a lucrative rural industry as an additional means of 
support. 

The main interest of Miss Irsnne's book to the ordinary reader, however, is 
in the light thrown on the conditions to which the exceptional position of 
England is due. From the beginning of the eighteenth century, the history of 
English farming became exceptional. From that date and with the develop¬ 
ment of America, the Atlantic displaced the Mediterranean as the waterway 
of commerce. As a result of trade and industrial expansion following 
invention, vast wealth accrued in England. Farming became almost wholly a 
capitalist industry, whereas in other countries it is mainly controlled by small 
producers. As a necessary consequence came the inclosures policy of 
1750-1850, and with it the creation of the landless labourer and the increase of 
paupers. ' 

One of the most interesting chapters of the book deals with the wage¬ 
earning labourer. The co-existence of large and small farmers does not 
necessarily create a class of hired labourers, for the smallholders may be 
bound to supply labour as a customary incident of their tenure. In the 14th 
century attempts were made to fix the conditions and pay of labourers by 
statute both in England and France. The wage-earning labouring class in 
England was created by the absorption of small holdings into large capitalist 
farm. The rise of town dwellers in 1860-1900 was from 45 to 68 per cent, 
in England : from 29 to 41 per cent, in France : and from 34 to 48 per cent, 
in the whole of western Europe. In England, now, practically the ^ hole of 
the rural labouring class are wage earners—and the day labourers are nowhere 
important. 

The concluding sentence of this extremely interesting work may be 
quoted, “ From villein to customary tenant and from customary tenant to 
contractual tenant and small owner, he (the peasant) has evolved steadily, 
and, except in England, has kept his place through much adversity. It is 
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fantastic to suppose that lie can be driven out exactly when he has attained to 
unprecedented political and economic power.^* The “Making of Rural 
England ” can be confidently recommended to all interested in the land 
question, the present position of which as well as its historic development in 
all the leading countries of Europe is traced an^ suggestively desenbed 
with great literary skill. 

PifiTS and their Manafirement.— (H. W. Potts, F.C.S., F.L.S. 
Australia: August Robertson, Ltd., 89, Castlereagh Street, Sydney, 1923. 
262 pp. Price 128. 6d.) The value of the pig as (in the words of an old 
chronicler^ “the husbandman^s best scavenger and the housewife's most 
wholesome sink has long been recognised, but it is doubtful whether the 
raising of this most profitable and most prolific of farm animals has ever 
received the attention it deserves from farmers and stock breeders in this 
country. Evidence of the increasing recognition" of the importance of poik 
and bacon production in the Antipodes, both for local consumption and for 
export, is afforded by the issue of the fourth edition of the excellent book on 
Pigs and their Management, by the ex-Principal of the Hawkesbury Agricul¬ 
tural College, New South Wales. This book was originally issued about a 
dozen years ago under the auspices of the Department of Agriculture at 
Sydney, and the present revised and enlarged edition embodies the results of 
researches carried out since that date, as well as conclusions drawn from 
records of successful practice in this and other countries. 

Separate chapters are devoted to the discussion of the points of the various 
breeds, of which it is interesting to note that five of the six recommended as 
most suitable to Australian conditions are of British origin. Bt ceding, 
housing, feeding, sanitation, diseases and parasites, etc., are dealt with, and 
directions are given for the cultivation of the principal fodder ciops and their 
proper mixture in the diet. The final chapters deal with slaughtering and 
bacon curing. An index is added, followed by 32 pages of illustrations, of 
which the first two are reproduced from this Journal, 

Food [Sir Charles Fielding, K.B.E. (Agricola). Loudon : Hurst and 
Blackett, 1923. 255 pp., 12s. 6d. net.] Writing with the desire to give “a 
comprehensive view of the whole facts bearing upon English agriculture from 
the point of view of the Nation at largo and the Towndweller in particular,’^ 
the author, drawing upon a wide study of his subject, adxances a mass of 
interesting facts and figures in support of his contention that this country 
could produce practically the whole of its food requirements, on which 
£500,000,000 was spent abroad in 1921, and that its economic future is 
dependant on the achievement of this end. He refrains from urging 
any particular line of political policy, confining himself to stating the 
facts of the existing situation and suggesting the general line6 bn which 
agriculture in this country could be improved and intensified, in the assurance, 
which is echoed by Viscount Milner in a brief preface, that the final solution 
of the problem lies in an enlightened public opinion, and in the realisation by 
the mban majority of the nation that their own vital interests are bound up 
in the maintenance of a prosperous and progressive rural industry. Although 
the volume is addressed primarily to the townsman, the agriculturist, while he 
may not agree with all the author’s conclusions and suggestions, will find in it 
much that is of interest and value. 
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NOTES FOR THE MONTH. 


Dwrino their recent stay in Italy their Majesties the King 
and Queen, accompanied by their Majesties the King and 
Queen of Italy, visited the International 
Institute of Agriculture on 8th May. In 
reply to an address by M. Edoardo 
Fantano, Member of the Senate and Presi- 


Boyal Visit to 
the mtemational 
Institute ol 


Agriculture. 


dent of the Institute, the King said 


” I thank you. Monsieur le President, on behalf of the Queen 
and myself for your eloquent Address, and you. Messieurs les 
D414gu4s, for the cordial reception which you have given us. 

“ The agricultural industry is of vital and universal import¬ 
ance, for it provides not only the actual necessities of life but 
a firm foundation of social and pohtical stability, while ensuring 
to a thrifty and industrious population a hfe under the healthiest 
of natural conditions. Hence the welfare and prosperity of the 
agricultural conununity is a matter of deep concern to the 
Government and people of every country. I take a personal 
and active interest in the fortunes and misfortimes of the 
industry, not only in my own country and in the British 
Dominions, but throughout the world. 

“ I am fully aware that, in addition to the uncertainties at 
all times inherent in agriculture, the industry to-day has to 
combat special difficulties, owing to the severe fall in prices 
resulting from the great war upheaval. My sympathy goes out 
to my fellow agriculturists in their trials and anxieties; but I 
do not despair, believing that their traditional patience,' courage 
and enterprise will again carry them triumphantly through this 
present crude. 

“ After the ravages of war the way to peace and prosperity 
is uj^hill and devious, and perhaps the best and most direct path 
is to be found along the lines of international co-operation, so 
admixably followed during the past eigditeen years by the Inter- 
iUMdonal Inirthiiite of Agriculture. One of the main funotis^ 
(4S178). Pa./S4. 9,350. «/BS. M. 0 8. A 
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of the Institute is to supply farmers in all coantries with the 
latest information, practical as well as that based upon scientific 
research. Year by year the necessity for such an oisganisation 
is more generally recognised throughout the British Empire, 
and the adoption by the Governments and the agriculturists of 
these iip-to-date methods augurs well for the industry’s future. 
Doubtless the same spirit is manifesting itself in this beautiful 
land of Italy as elsewhere. 

‘ ‘ In these and other directions the achievements of the Inter¬ 
national Institute of Agriculture must always be of special value, 
and the Queen and I are happy to have the opportunity of 
inspecting its uork. I shall always watch with interest the pro¬ 
gress of the TnsHtute, confident that, favoured by the generous 
support which it has invariably received from His Majesty the 
King of Italj, and with the hearty co-operation of the adhering 
States, it will continue to render great services to the most 
essential and ancient of all industries.” 


The Ministry’s annual report dealing with agricultural pro¬ 
duction in 1922 has now been published. The report differs 
from previous issues in that it includes 


Agricultural 
Production in 1922. 


estimates of the production not only of the 
principal crops but also of early potatoes, 
onions and various other minor crops, as well as of other agri¬ 
cultural products such as meat, milk, butter, cheese, poultry, 
eggs and wool, the object being to include within the scope of 
one report all the information available in regard to the output 
from the agricultural land of the country. 

The special features of the year as regards agricultural 
production are discussed in the report, and short statements are 
included with reference to the conditions under which the 
harvest was carried out and as to the quality of the grain crops. 
The forecasts of the probable yield of crops which were published 
by the Ministry in terms of actual yield for the first time last 
year are reviewed in relation to the final results. 

An estimate has been made of the agricultuxu>l output in Great 
Britain, as represented by the value of the products sold off the 
farms for consumption. The estimated value is given separately 
for each of several main groups of commodities, and the total 
output from the farms of Great Britain in 1922 is put at about 
^260,000,000. 

A new and interesting feature of the report is the considera¬ 
tion of the results obtained by the classification of a limited 
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number of holdings with a view to seeing what are their average 
characteristics. The types of holdings so classified are sheep 
farms (arable pasture and mountain), poultry farms, fruit 
farms, milk producing farms and mixed farms of about 30 acres, 
160 acres and 800 acres in extent, respectively. 

The report, which forms Part II of the Agricultural Statistics, 
1922, is published by H.M. Stationery Office, and may be 
purchased through any bookseller, price Is. 

»««*«« 


Much has been written since the end of the Great War as to 
the place of rural industries in the national life. Until compara- 
Bural lively recently, however, there was sadly 

lacking a really practical attempt to come 
to grips with the many problems the subject 
presented, to assist those who were obviously interested but at 
a loss as to procedure, in directing production and organising 
sales, to bring about co-operation among the workers in rural 
industries, and to show where and how definite progress could be 
made. The organisation of the Rural Industries Intelligence 
Bureau, however, seems likely to change the position, and to 
give new inspiration to certain phases of country life and the 
industries dependent thereon. An attempt is now being made 
to deal with the question methodically, and in this connection 
it is proposed to cover the subject generally in a series of 
articles commencing in this issue of the Journal. The fullest 
support of readers is invited on behalf of the Rural Industries 
Intelligence Bureau, both by assisting it by every means in 
their power and by calling upon it for advice. 


Seeds lor 
Grassland. 


In the May issue of this Journal there appeared an article, 
from the pen of Professor Btapledon, of Abery’stwyth, on ‘ ‘ Seed 
Mixtures for Grassland.” The title, as 
will no doubt have occurred to many 
readers, might appropriately have been 
amplified by prefixing the adjective ” simple.” In the present 
issue will be found a contribution from Professor Percival, of 
Beading, in whom, at any rate for permanent pastures, the 
more complex mixture finds an advocate. Grassland and its 
many and varied problems are now receiving the special 
attention that is their due, and for this reason expressions of 
opinion from those who are in practical touch with any aspect 
of so wide a question should be read with more than ordinary 
interest. In scarcely any departmtot of British fanning i» it 
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poedble to lay down absolute and certain rules of general 
application, and, as Professor Stapledon pointed out, it is the 
farmer himself, rather than the scientist, who must constitute 
the final court of appeal as to what is the best method to adopt 
on his own land. In the very nature of things, however, the 
process cannot be otherwise than slow, consisting as it does in 
proving, not perhaps all things, but certainly a great many 
things, and then cleaving, though still with a very open mind, 
to that which has shown itself to be good. 

• «**** 


The Ministry desires to draw attention to the fact that the 
provision contained in the Importation of Animals Act, 1922, 
Im rtation of importation of Canadian store cattle 

Gattle applies to store cattle only as defined in the 

Act, viz., “Canadian castrated male or 
spayed female bovine animals which are intended for feeding 
purposes and not for immediate slaughter.’’ It is not the 
intention of the Ministry to allow fat cattle ready for immediate 
slaughter to be treated as stores and allowed to pass through the 
Landing Places to inland' markets and slaughterhouses. Such 
cattle (’t.c., fat cattle) will be removed to the category of animals 
for slaughter at the port of landing and licences for their removal 
alive from the Landing Places will not be granted. 

The attention of shippers is also called to the requirement 
contained in Section 6 of the Act of 1922 imposing a fee to be 
fixed by the Treasury to cover the cost of the veterinary exam¬ 
ination of imported animals. This fee has been fixed by the 
Treasury at 6d. per head in the case of cattle, and Id. per bead 
for pigs, sheep and goats. This fee will apply to all such 
animals imported on and after 1st April, 1923, whether from 
Canada, the United States, Ireland, the Channel Islands, the 
Isle of Man or from any other country from which for the time 
being imported animals are allowed to be brought to Great 
Britain. It must be paid to the Landing Place Authorities (i.e ., 
the owner or occupier of the Landing Place) who will act as 
the agent of the Ministry for the collection of the fees. 


Thb issue of ofiBicial leaflets on agricultural subjects dates 
from the days of the Agricultural Department of the Privy 
The ICinistrv’s ^^“cil, and the Board of Agriculture, 
IfSaflets which was established in 1889, extended 

the practice and gave the leaflets a more 
practical and educational nature By 1904 one hundred leaflets 
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had been published, and in the same year these were collected 
and published in one volume. 

The circulation of leaflets, however, was not large, and even 
as late as 1910 the annual distribution was only 64,000. From 
that date the circulation rose rapidly, and in 1912 a million and 
a half leaflets went out from the Board’s offices. Even then 
a critic is said to have sarcastically remarked that although the 
Board “flooded the country with leaflets, no farmer had ever 
heard of them.” 

A more moderate estimate of the position was made by a 
Worthing grower who wrote “ I have made the acquaintance 
of many hundred farmers, fruit growers and market gardeners, 
and I can safely say that not more than 2 per cent, are aware 
that the Board distributes leaflets containing useful information 
and advice. To them the Journal is an unlmown quantity. It 
seems regrettable that so much excellent and valuable informa¬ 
tion should be stored up in Whitehall Place when there are 
many thousands of men who urgently require it, and would 
eagerly read it did they know how easily it was to be obtained.” 

It is hardly possible to accept this statement in view of the 
large number of leaflets issued and of the efforts of Ix>cal 
Authorities, Agricultural Societies and other bodies to draw 
the attention of farmers to them. Nevertheless, it is true to 
say that while many farmers had at one time or another read 
one or other of the leaflets, there remained a considerable 
number who were disinclined to acquire knowledge by this 
particular means. 

By July, 1918, however, 281 leaflets were in existence and 
2 bound volumes of leaflets had been published. The volume 
containing Leaflets Nos. 1-100 had reached its 11th edition, 
and that containing Leaflets Nos. 101-200 its 4th edition. 

On the outbreak of war an increase in the supplies of home¬ 
grown food became of the first importance. The ranks of 
the skilled farmers were increased by the addition of large 
numbers of food-producers whose enthusiasm was not always 
accompanied by a corresponding degree of knowledge, while 
even farmers of experience required and were ready to accept 
advice in the new conditions. To meet these needs it was 
decided to bring out a new series of special leaflets, and by 
May, 1916, 80 of these had been issued, and nearly 1| milli/vn 
oc^ies distributed. The leaflets of this smies were intended 
mostly for the amateur, and dealt m^ly with Poultry, Figs, 
Allotments, Feeding, and the Preservation of Fruit and Eggs, 
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but certain of them contained information on com growing 
and other subjects of primary interest to the farmer. Even¬ 
tually 104 of these leaflets were issued. In 1917 the Food 
Production Series was started and of these 61 were issued. 
This series was intended both for the professional and for the 
amateur food producer, and was in great demand. 

Altogether, during the four war years nearly ten million 
leaflets were distributed, together with about 86,000 bound 
volumes of leaflets—^the third volume of which appeared in 
1916. 

After the War the Ministry’s publications continued to be 
in wide request, though the special series were gradually with¬ 
drawn or combined with the ordinary issues. To meet the 
need for economy, the free distribution has been largely 
restricted, only one or two copies now being supplied to the 
same applicant withotit charge. This radical change has 
decreased the demand for leaflets, but it may well have increased 
the appreciation of them. During the six months from October, 
1922. to March. 1923, .'>.900 applications for leaflets were 
received by the Ministry. In response 24,289 leaflets were 
distributed free and 52,648 were sold. 

The issue of the leaflets in volumes containing them in 
numerical sequence has also been discontinued owing to the 
very high prices which it would have been necessary to charge 
in order to cover the cost. Popular as they had been these 
volumes also had obvious disadvantages. The grouping of 
leaflets by consecutive numbers instead of by subjects made 
both reference to and revision of the volumes very difficult. 
Smaller volumes of leaflets grouped according to subjects have 
been substituted for them, and the increasing sales suggest that 
the public appreciate the change. 

Exclusive of the War series, nearly 400 leaflets have now 
been issued, and of these 138 are included in the eight Sectional 
Volumes so far issued. 


AoroBDiNG to the returns issued by the Ministry of Transport, 
the number of 5s. road licences issued in Great Britain in respect 
of locomotive ploughing engines, agricul¬ 
tural tractors, motor ploughs and other 
agricultural engines was 17,298 in 1922 as 
compared with 18,179 in 1921, a reduction 
of approximately 6 per cent. In order to arrive at the number 
of agricultural tractors actually in use, additions must be mada 


Agrteultural 
Tractors in 
Great Britain. 
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for tractors used for road haulage and bearing a £6 licence, and 
for those used for stationary work and field work, but not making 
use of public highways and not therefore paying licence duty. 
A deduction must on the other hand be made for ploughing 
and other engines. Without an actual census of agricultural 
tractors in use, opinions must differ as to the net addition to be 
made to the Ministry of Transport’s figures, but 25 per cent, 
would probably be excessive. It is fairly safe, however, to 
estimate that the total number of tractors and motor ploughs in 
use in Great Britain at present is not much more than 20,000. 
Assuming the average life of a tractor to be from four to five 
years, the annual demand for replacing existing tVactors should 
be between 4,000 and 6,000. 

There seems no doubt (as was indicated by the reports from 
the Ministry’s Crop Reporters summarised in the “ Agricultural 
Market Report ” for 16th February, 1923) that during the last 
two years there has been an actual, although small, decrease 
in the number of tractors in use, but the decrease shown in the 
number of licences issued is possibly larger than the actual 
decrease. Farmers may still be employing tractors in respect 
of which they have not thought it worth while to renew the 
licences. 


The Ministry publishes an annual report on the occurrence of 
fungus diseases of crops in England and Wales, but owing to 
_ ^ the transfer of plant disease work from 

_ Kew to the new Pathological Laboratorv et 

Harpenden, the repori for 1920 was 
0 ^ rops, . issued jointly with 

that for 1921. Ap the Bummer of 1920 was cold and wet, while 
that of 1921 was unusually warm and dry, an exceptional oppor¬ 
tunity was afforded for comparing the effect of climate upon 
plant diseases. An endeavour has been made in the report to 
show the effect of the two seasons, and weather charts are 
included which enable this to be studied. 

The report takes each crop in turn and gives an account of 
the extent to which it suffered during the two years from each 
disease to which it is subject. Notes are added on measures of 
control, legislation, and recent research in connection with the 
diseases. In all, 891 diseases are dealt with, forming a com¬ 
plete list of fungus diseases so far known to occur in England 
and Wales. Of these no fewer than 186 have been added since 
the publication of the report for 1919. 
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This report should be of great value to students and writers 
on the subject, and to all agricultural and botanical departments 
in colleges and research institutes, while progressive market 
gardeners and fruit growers will also find it useful not only as 
a work of reference, but also for the practical advice it contains 
on the growing of crops. The report can be obtained from the 
office of the Ministry, price 8s. net, post free. 

Owing mainly to I lie reduction in the price of milk, the 
general index number of the prices of agricultural produce 

The Asricultural ^“riher fall in April. On the 

T-j.-whole agricultural produce sold at 64 per 
iUlQ0X Xi1UXlD6X« . 1 • , Mj'k 

cent, above pre-war pnces, agamst 69 per 

cent, above in March, 1923, and 70 per cent, above in April of 

last year. 

The following table shows the percentage increase in each 
month since January, 1920 :— 

PlBOINTAOB InCBBASB COMPARED WITH THB AVBRAGB OB THB OORBBSPONDINO 

Month in 1911-13. 


Month. 

1920. 

1921. 

1922. 

1923. 

January. 

. 200 

183 

75 

68 

February . 

. 195 

167 

79 

63 

March 

189 

150 

77 

59 

Apiil 

202 

149 

70 

54 

May 

180 

119 

71 

— 

June 

176 

112 

68 

— 

July 

186 

112 

72 

— 

August 

193 

131 

67 

— 

September 

202 

116 

57 

— 

Octobfer . 

194 

86 

69 

— 

November 

193 

79 

62 

— 

December 

184 

76 

59 

— 


Wheat and oats rose in price during April, wheat averaging 
9s. lid. per cwt. against 9 b. 6d. per cwt. in March, while oats 
at an average of 9s. lOd. per cwt. were 2d. per cwt. dearer. 
Barley, however, declined by Id. per cwt. on the month, but as 
the fall at this time of the year is usually sharper the index 
number rose by 3 points. The very large supplies of potatoes 
caused a further reduction of about 4s. per ton, and brought 
prices in town markets to 28 per cent, below those of April, 
1911-18. Hay remained very steady, average prices being only 
6d. per ton lower than in March. 

Prices of fat cattle hardened, but the average over the month 
was the same as in March. As, however, there is usually some 
increase in April, the index number shows a fall of 8 points. 
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Fat abeqp sold at exactly doable the pre-war price, bat fat pigs 
declined to 71 per cent, above 1911-18. The fall in the prices 
of fat pigs which had gone on steadily from the beginning of 
the year was checked in the second half of April. Except for 
the best cattle, dairy cows have been in poor reqaest and prices 
declined still farther, but store cattle, although showing a fall 
in the index number, were dearer than in March, the rise being 
relatively smaller than was usual before the war. Store sheep 
remained at 92 per cent, above the level of 1911-18, but store 
pigs though still very dear declined somewhat. 

The summer prices of mil k are not proportionately so much 
above pre-war prices as those ruling daring the past winter, and 
the average contract prices of milk delivered to large towns 
during April were about 70 per cent, above the pre-war summer 
contract prices against 90 per cent, above in the winter Batter 
declined by 2d. per lb. as compared with March prices, and 
cheese, owing to the lower prices ruling for new season’s cheese, 
also showed a decline. All classes of dairy produce were, how¬ 
ever, appreciably dearer than in April, 1922. Eggs on the 
other hand were much cheaper than a year earlier, the average 
price in April being 12|d. per dozen or only 87 per cent, above 
the pre-war price. 

The following table shows the average increases during recent 
months in the prices of the principal commodities:— 

Pbbobmtaoi Inobeasb as coupabbd with thb Atbbagb Pbicbs buling ih 
THB COBBBSPONDING MONTHS OF 1911-13. 

1922. 1923. 


CoTniuodity. 


Apr. 

Dec. 

Jan. 

Fob. 

Mar. 

Apr. 

Wheat 


57 

32 

33 

28 

27 

31 

Barley 


49 

17 

20 

12 

8 

11 

Oats ... 


49 

.36 

43 

39 

36 

36 

Fat cattle 


66 

48 

61 

61 

54 

51 

Fat sheep 


128 

81 

103 

97 

94 

100 

Fat piars 


90 

94 

102 

88 

77 

71 

Dairy cows 


47 

72 

74 

67 

58 

56 

Store cattle 


34 

28 

36 

36 

31 

29 

Store sheep 


78 

83 

106 

100 

92 

92 

Store pigs 


95 

151 

171 

154 

136 

‘^131 

Eggs... 


89 

63 

86 

46 

55 

37 

Poultry 


83 

86 

81 

80 

81 

76 

Milk ... 


42 

90 

90 

90 

87 

70 

Batter 


49 

73 

73 

72 

70 

68 

Cheese 


46 

60 

85 

88 

96 

92 

Potatoes 


95 

7 



—12* 

—28* 

Hay ... 


28 

47 

43 

42 

42 

40 


* Deca:«aae 
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Conciliation 
Committees in 


The agreement of the Cheshire Committee providing for the 
payment of adult male workers at the rate of 82 b. for a guaran¬ 
teed week of 54 hours, with overtime at 
fld. per hour and proportionate rates for 
If workers under 21 years of age. has 

gric ure. extended until 81st October, 1928. 

The Committee for Shropshire has reached an agreement to run 
until 27th October for the payment of a'dult male workers at 
the rate of SOs. for a guaranteed week of 58 hours, with the 
same rate for weekday overtime, and 9d. per hour for all work 
on Sundays. The Shropshire agreement also provides that the 
Saturday half-holiday should be observed whenever possible, 
and that during harvest, unless mutual agreements for lump 
sums are arranged, work in excess of 58 hours per week should 
be paid for at the rate of lOd. per hour. 

At a recent meeting of the Cumberland and Westmorland 
Committee it was decided that the rates of 37s. for adult skilled 
workers for customary hours (fiS hours per week) and of 30s. 
for a week of 54 hours in summer and 48 hours in winter for 
other male workers should be maintained for the hiring period 
extending to 11th November. The agreement specifies propor¬ 
tionate rates for skilled workers between 16 and 21 yetrs of age, 
and for a rate of 5d. per hour for female workers of 16 years 
and over. The North Northumberland Committee has reached 
an agreement to apply fiom 12th May, 1928, to 11th May, 1924, 
providing for payment of adult male workers at the rate of 828. 
for a week of 52J hours in summer, and a shorter working week 
(to be decided by mutual agreement) in winter, overtime being 
payable at the rate of lOd. per hour on weekdays and Is. per 
hour on Sundays. The agreement also provides for propor¬ 
tionate rates for workers under 21 years of age and for special 
rates for female workers. 


The Lancashire Committee has made a further agreement to 
operate until 81 st October, 1928. The rates for the Eastern 
area of the county, t e., 408. per week applicable to teamsmen 
and stockmen for the usual working hours, remain unchanged. 
For the Northern area, where the rate for skilled workers is 
87s. 6d. per week, there is similarly no change, but the rate 
will be 35s. in the case of ordinary workers in this area. For 
the Southern area the rates agreed are 85s. for skilled workers 
and 328. 6d. for ordinary workers. 

The provisional agreement of the Committee for the Southern 
area of West Sussex for a rate of 27s. for 64 hours for adult 
workers has been ratified. 
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An agreement has been reached by the Suffolk Conciliation 
Committee providing that from 26th April until one month after 
notice of termination is given by either side (such notice not to 
be given prior to 80th September, 1928), able-bodied adult male 
workers shall receive payment at the rate of 258. for a guaran¬ 
teed week of 50 hours, with overtime at 6d. per hour up to 
54 hours, and at 7|d. per hour for all subsequent employment. 
Horsemen and stockmen will receive an additional 58. per week 
for their extra customary hours. The wages of male workers 
under 21 years of age will be at proportionate rates. The 
Suffolk agreement also contains a clause to the effect that 
employers shall provide facilities for a working day of not more 
than 6| hours on Saturdays, the workers’ side of the Com¬ 
mittee undertaking that workers shall be available in cases of 
special necessity (provided that overtime rates be paid). 


The annual agricultural returns will be collected again this 
year on 4th June. The forms were issued at the end of May 
to all occupiers of agricultural holdings, 
and the returns should be mede and for¬ 
warded without delay to the Crop Reporter, 
whose address appears on the back of the 


Annual Returns 
of Orops and 
Live Stock. 


form. 

These returns afford the only real measure of the dimensions 
of the agricultural industry, and of the changes in cultivation 
and the number of live stock from year to year. Tabulated 
results are the more valuable the earlier they can be published, 
and all occupiers of agricultural land are urged to complete their 
returns at the proper date. The returns of individiial occupiers 
will be treated as confidential, and will be used only for the 
compilation of statistics of economic value to agriculture. 
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SEED MIXTURES FOR PERMANENT 
GRASSLAND. 

Pbofbssob J. Pbboival, Sc.D., 

University College, Reading. 

The fairly constant recurrence of temporary leys in the 
ordinary agricultural rotations has given opportunity to the 
farmer to become practically acquainted with the beet mixtures 
of seeds for the production of such leys. He is aware that the 
plants used must give good yields of forage or bay, and as the 
charge for seed is a recurrent one it must be kept comparatively 
low. 

Mixtures of one or two clovers (red, alsike and white) with 
the rye-grasses, Timothy and cocksfoot, satisfy practically all 
lihe conditions essential for success with leys of short duration. 

The laying down of arable land to permanent grass is, 
however, a much more complicated problem, and success or 
failure can only be determined after a considerable period. 
The results of sowing a particular mixture may appear satis¬ 
factory for the first three or four years, but only the later 
history of the pasture or meadow can reveal any errors which 
have been made. 

The most obvious and direct method of converting arable 
land into good permanent grass is to “ turf ” it with the “ sole ” 
removed from a first-class pasture, but little is to be gained by 
destroying one field to make another. In a modified form this 
was the'essence of the so-called “inoculation” method re¬ 
commended long ago for changing cultivated fields to good 
grass. Narrow strips of turf ploughed from a fine pasture were 
cut into pieces six or eight inches square, and these were 
planted out on clean well prepared soil at intervals of two or 
three feet. It was assumed that the unoccupied ground would 
soon be covered by the spreading roots, creeping stems uid 
seeds of the plants composing the turves laid down. Such a 
process, however, has many practical disadvantages and need 
not be discussed further. 

The other chief methods which have been widely applied for 
the production of permanent grass on arable soils are:—(1) 
“ Tumble-down (2) the sowing of “ hay seeds and (8) 
the sowing of mixtures of commercial grass and clover seeds. 

' (1) TumUe-down PastuFes. —^In times of adversify when 
aarable farming has fallen upon evil days the temptation to 
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allow cultiTated land to become covered as best it might by 
diversified herbage derived from seeds present in the soil or 
carried to it by the wind or other means has been almost 
irresistible. In the majority of such cases the ground has 
been allowed to “ tumble down after a temporary grass and 
clover ley, rather than after a cereal or root crop, in the hope 
that the plants of the ley would produce abundant seed from 
which subsequent crops might be expected. 

Probably the greater part of the poorest grassland throughout 
the country which shows the old plough ridge and furrow is the 
result of tUs practice, and it is needless to emphasise the futility 
of such a method as a means of establishing a good permanent 
pasture or meadow. 

(2) The Sowing ol “Hay Seeds.*' —The sowing of “hay 
seeds ’’ taken from bams and the bottom of haystacks, or the 
use of the miscellaneous seeds obtained from a crop of bay 
taken from a good meadow gives results little better than 
‘ ‘ tumUe down. ’’ Instead of producing a replica of the herbage 
of the fine grassland from which it has been harvested, such 
practice leads to uniform disappointment. 

The result is readily explained, for examination of such 
“ hay seeds ” has invariably shown that the mixture consists 
of only the few kinds of plants which ripen at the time the 
crop is cut, most of the best early and late grasses and clovers 
upon which the high value of the grassland depends being 
absent. 

(S) The Use ol Seeds Mixtures. —The sowing of mixtures of 
commercial grass and clover seeds is the only practical means 
of converting arable land to permanent grass, and experience 
has shown that there is little difficulty in producing good per¬ 
manent pasture or meadow on arable land upon practically all 
classes of soil except those of an exceptionally dry character 

To accomplish this, however, it is absolutely essential that 
certain conditions most be fulfilled. The kind of seeds sown, 
and the relative amount of each must be carefully planned, 
and full regard most be paid to the preparation of ^ the land 
the time of sowring. Inattention to any of these points 
will lead to unsatisfactory and even disastrous results, and 
exapples of failure on account of neglect of one or other of 
these conditions are very common. 

Of foremost importance are (1) the q>ecie8 or kind of seeds 
used, and (21 the relative amount of each in the mixture which 
is sown. 
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It is quite UBeless to expect to produce good permanent 
pasture by sowing only the seeds of rye-grass and red clover, 
for most of the plants die out in a year or two and the land 
sown soon becomes comparatively bare and rapidly overrun 
by weeds. 

The kinds of clovers and grasses adapted for the laying down 
of permanent grassland are familiar to all seedsmen and others 
concerned with the preparation of prescriptions for this pur¬ 
pose, and except that unnecessary and more or less useless 
plants such as sweet vernal grass, yarrow, sheep's parsley, and 
burnet are sometimes recommended for inclusion in mixtures, 
there is general agreement in regard to the kinds of grasses 
and clovers to be sown. 

In regard, however, to the relative amount of each to be 
employed there is difference of opinion and practice, and it is 
in the disregard of the proper balance between the amounts 
of the different seeds used in the mixture that nearly all the 
failures to obtain a good permanent turf of high quality are due. 
The best permanent grassland of this country which gives 
palatable and nutritious forage and hay from early spring 
through summer to late autumn in practically all seasons, 
consists of a complex (*ollection of plants, and the necessity 
of the use of many rather than a few species of seeds needs 
but little discussion. 

There is no single clover and grass, or even simple mixture 
of a few kinds of seeds (such as rye-grass, Timothy, and one 
or two clovers), which will do more than produce a temporary 
ley. ^ 

The results in the first year or two may be made extra¬ 
ordinarily attractive by excessive seeding of these species, but 
permanence and the establishment of a good sole of turf are 
not to be obtained by such means, and recommendations to 
limit the number of kinds of seeds sown to those suggested 
are, in the writer’ opinion, advocating a national disservice. 

Advantages of a Complex Mixture ,—The advantages of the 
complex over the simple mixture are patent. The ground is 
more densely covered and the different depths of the soil more 
completely utilised when a variety of plants with different 
habits of growth are sown than is the case when few are used. 

Moreover, a well selected complex mixture in which early, 
mid-season and late-growing plants are employed yields a crop 
over a longer period of the year than can be expected from a 
few kinds only. 
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In addition, whereas in some seasons all the components of 
a simple mixture may practically fail, it is unlikely that all the 
different species of a complex mixture will succumb at the same 
time, and the chance of a crop is therefore greater whatever the 
climatic or soil conditions may be. 

By far the majority of prescriptions recommended to farmers 
have hitherto had in them much too high a proportion of rye¬ 
grass and red clover, and too low a proportion of permanent 
plants: these are in reality sBort-ley mixtures, and although the 
yield during the first year or two is high, in subsequent years 
the land becomes comparatively bare, the permanent grasses 
having been largely smothered or destroyed by the heavy crops 
of the short-lived plants. 

Disastrous results are also not infrequent through sowing too 
high a proportion of cocksfoot; especially is this the c^se on 
th(' lighter soils where this deep-rooting plant establishes itself 
much more rapidly than the finer grasses, which it smothers 
and becomes at the same time coarse and dry, and unpalatable 
to stock. 

The amount of perennial ly^e-grass should rarely exceed ona- 
quarter and the cocksfoot rarely exceed one-eighth of the total 
amount of seed sown. 

Some Useful Mixtures for Permanent Grass .—The prescrip¬ 
tions given below are especially suited to the production of 
permanent pasture on the soils indicated; they will be found 
to give a good yield from the first with little or no diminution 


MIXTURES OF SEEDS FOB PERMANENT GRASSLAND. 


Perennial Red Clover (Single Cut Cow-Crass) 

Light Medium Ileary 
/Soils. /Soils, Soils, 
lb. lb. lb. 

... 2 2 li 

Alsike Clover . 

... 
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White Clover . 
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2 

Wild White Clover . 
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— 

Perennial Kyc-grass. 
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Timothy . 

. 
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Cocksfoot . 
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Meadow Fescue . 
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... 14 

3 

8 

Meadow Foxtail . 


... — 
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24 

Hough-stalked Meadow-grass 
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4. 

f 

Smooth-stalked ,, 


... 14 

1 

i 

Create 1 Dogetail . 

• t • • * • 

... i 
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1 

Hard Fescue or Bed Fescue 

. 

... 2 

H 

14 


lb. p3r wie 


23 


24 
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in the later years where the land receives proper attention 
annually. 

With the exception of the red and alsike clovers which usually 
die out in the first four or five years, all the plants are per¬ 
manent, and they cover the ground adequately, when sown in 
the proportions given on clean land in good condition. 

From observation extending over more than twenty years, the 
writer has found that none of the plants mentioned ^e out when 
sown on the soil indicated, although meadow fescue, on account 
of its erratic production of inflorescences, is in some seasons 
judged to be absent when the pastures are examined in June. 

The amounts of seed indicated to be sown per acre have been 
found sufficient where the suggestions for the preparation of the 
land, and time of sowing referred to below, have been observed. 

Under less favourable conditions the sowing of 27 or 28 lb. 
per acre of the same mixture instead of 22 or 28 lb. is advisable. 

Golden oat grass (J lb. per acre) may be profitably added to 
the mixtures on light and medium soils. 

Preparation of the Land —^Many of the beet grasses are small 
plants when young, and liable to be crowded out or checked in 
their growth by weeds. It is therefore ^essential that the land 
should be as clean as possible before sowing, and in good condi¬ 
tion ; an application of about 2 cwt. of superphosphate per acre 
has been found beneficial. 

Before sowing, the soil should be well cultivated, a fine seed 
bed prepared by harrowing, and the surface rolled. To sow on 
ground left in a rough state or prepared as for a cereal crop is 
fatal to'good results; much of the seed is buried and lost, and 
plots badly prepared in this respect have been found at Beading 
to give very inferior results in comparison with those which 
were finely harrowed and rolled. ‘ 

Method of Sowing .—As it is practically impossible to sow a 
definite amount of seed uniformly over a given area exactly, 
and have no seed left, it is advisable to divide the seed into two 
portions and go over the field twice, the separate sowings to be 
made at right angles to each other. The sowing is best done 
in the early morning when there is no wind. After sowing the 
surface should be very lightly harrowed. 

Time of Sovnng .—There are two periods at which sowing may 
be carried out, viz., (1) spring, and (2) autumn. 

When seeds are sown in spring it is usual to sow them on a 
cereal crop, in which case the amount of seed used for the cereal 
should be at least half a bushel less than that (ordinarily sown, 
ot the grass may be injured by smothering. 
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The best time for sowing is the latter half of March: earlier 
than this., germination is checked somewhat by low temperature; 
if sown later the young plants are liable to be poorly developed 
by May and June, when there is danger of loss by drought. 

Sowing in autumn without a crop gives excellent results 
where the land can be properly prepared. The best time is the 
latter half of August: earlier is liable to be too dry, later is not 
advisable, as the young plants have not time to become 
established before frosts arrive. 

* » 


THE AGRICULTURAL WORKER. 

John Strong, C.B.E., M.A., LL.D., 

Professor of Education^ The University^ Leeds. 

Necessity of Vigorous Country Life. —is easy to under¬ 
stand that, from a national point of view, a vigorous and healthy 
country life is of the highest importance. In the past when 
this has failed national decline has followed. It would seem 
that successful urban life, apart altogether from the question of 
food supply, which at times, as for example during war, assumes 
a magnitude of the first dimensions, is dependent upon the exist¬ 
ence of a flourishing rural life. One has only to try and imagine 
a country entirely denuded of its agricultural population to 
appreciate this fact. From the point of view of national health 
and physique there would be untold and irremediable loss. 
Legislation could not make good the loss of a sturdy race of 
coimtry labourers. 

Again, no one doubts that our national life would be the 
poorer by a decline in our rural life; but it is sometimes difficult 
to state in definite terms the extent of the loss. It is well 
known, however, that contact with the soil leads to an apprecia¬ 
tion of nature and natural phenomena which it is difficult, if 
not impossible, to obtain in any other way. History and litera¬ 
ture and art have shown throughout the ages that daily contact 
with the elemental forces of nature breeds independence of 
character, virility of mind, constancy of purpose—qualities 
included amongst those accounted worth while in life. And 
if perchance, at times, these are allied with other and less 
desirable accompaniments, the latter, more often than not, 
are attributable to causes which a well-organised national life 
could remove or control, 

n 
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One other point. The possibility of overseas food supplies 
being restricted in war-time, if not cut oflE, has been a subject 
of much discussion, and rightly so. Now this danger has not 
by any means been removed since the War: neither peace 
proposals nor more efficient or more destructive engines of war 
appear to have banished the possibility of war. However much 
war may be deplored, and however optimistic the supporters 
of the League of Nations may be, few people have illusions 
as to the necessity of safeguarding the nation against the possible 
event of attack. If such necessity is admitted no one can view 
with iinconcein the prospect of a diminishing food production in 
the future, and the gradual reduction of our agricultural 
population. Tliis in itself, quite apart from the important 
reasons already indicated, points to the vital necessity of main¬ 
taining an adequate rural population. 

Town and Country Complementary. —Insistence on the vital 
necessity of the rural and agricultural worker to the national 
life is not made with the intention of depreciating or in any 
way undervaluing the services of the city-artisan in the national 
organisation. Each has his part to play; the one is comple¬ 
mentary to the other. What is to be deprecated is the possi¬ 
bility of a gradual reduction of the number of rural workers 
and a corresponding increase in the number of urban workers. 

Far from misprising the work of the city-artisan we cannot 
overlook the fact that much of his work has had to do with the 
wonderful development in power, whether steam or electrical, 
in modern times, and the possibly even more wonderful inven¬ 
tions iq mac'hines and mechanical appliances, which have made 
available a higher standard of living for a greater number of 
people than at any previous time in the history of civilisation. 
Indeed, the multiplication of mechanical contrivances and 
machinery generally has itself helped to bring about the great 
aggregations of population in certain localities. But the rela¬ 
tively gi*eater increase in the number of city artisans has already 
shifted the centre of gravity of the population far enough in 
the direction of the towns and cities, and if, as it is argued, 
further transference would tend to deprive the national life 
of a valuable and essential element, it behoves the State to 
take stock of the situation and consider what steps to take 
to provide remedies. The purpose of this article, however, is 
not to discuss at length such remedies, but rather to make 
clear the essential factors in the situation, and, in particular, 
to emphasise the necessity and importance of a contented and 
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vigorous rural and agricultural element in the national life, 
and to point out that without such an element a nation such 
as ours would tend to a position of unstable equilibrium. 

Two Fundamentals ol Labour. —From whatever angle it is 
viewed it is clear that an adequate rural element is essential to 
the permanence and stability and full development of our 
national life. There remains the problem as to how this rural 
element may best be conserved and strengthened. At the 
outset two fundamentals stand out clearly and must be con¬ 
sidered: (1) adequate provision for decent living; and (2j 
opportunities for self-development. Both are of the first im¬ 
portance and should be considered in relation to one another. 

On the one hand, if the worker pulls his weight, and we 
assume that in the aggregate he does, he is entitled to a wage 
which will provide him and his family with at least the 
decencies of life. On the other hand, the worker and his 
family are entitled to live their lives not only as members of a 
community sharing and participating in its common joys and 
sorrows, but also as individuals improving and developing such 
talents and tastes as nature has endowed them with. It is not 
enough that the rural worker should have the wherewithal to 
exist; he should be so circumstanced as to be able to live. 

More than 2,000 years ago Aristotle put the case clearly when 
he wrote in his Politics: the whole of life is divided into two 
parts, business and leisure, war and peace, and all our actions 
are divided into such as are necessary and useful and such 
as are fine.” Tn the past the tendency has been to overlook 
the fact that the rural worker, toilsome and exacting as his 
work may be, ought to have leisure for such things as are 
” fine ” if he is to live his life in a way which will lead to real 
self-development. His comparative isolation, apart from other 
factors incidental to his work, has rendered him in the past less 
ready to look after his own interests than his fellows in the 
city. 

Wages and Costs. —Now many will regard decent living as 
impossible with wages of less than thirty shillings a week. No 
matter how strong is the urge towards a life in the country, 
such a wage will inevitably impel men cityward, especially the 
younger men, where, at least in normal times, a living wage 
can be earned by an honest worker. If one may judge from 
recent Press reports, the National Farmers* Union is quite 
alive to the seriousness of the situation. As matters appear 
to stand at present the employers cannot pay higher wages 



2i2 


Thb AoBicijLTxmii WoBxm. 


[Jtow, 


without incurring charges which they cannot afford. Already 
we are told that many farms are being worked at a loss, and 
obviously there is a limit to this sort of thing. 

On the other hand it is open to-q^uestion whether producers 
are making the most of their possibilities in the way of organis¬ 
ing the distribution of their produce. Clearly, there is some¬ 
thing wrong with a system which allows of so great a difference 
between the prices of food stuffs paid by the consumer and- 
those obtained by the producer. To the man in the street it 
seems absurd for the corn-freight, say, for a distance of 
20 miles in this country, to be greater than the cost of con¬ 
veying the same from New York to Liverpool. Even more 
absurd is the case in which potatoes were sold to consumers 
in Leeds at prices ranging from dG6 to £8 a ton, while the 
farmer, who had grown them some thirty miles away, received 
only 80s. a ton. Obviously, the question of organisation in the 
distribution of farm produce is in a crude and elementary state 
in this country. No doubt this and similar questions are 
occupying the careful attention of the producers as well as the 
Committee appointed by the Government to inquire into this 
and other matters pertaining to agriculture. It is obvious that 
just as the co-operative buying of fertilisers and farm imple¬ 
ments has done something to reduce the cost of production, so, it 
is reasonable to suppose, should co-operative distribution mean 
not only an increase in revenue for the producer, but also a 
decrease in cost to the consumer. Yet, whatever means are 
adopted to reduce the costs of production, it is certain that 
unless a decent wage is paid to the agricultural worker the 
tendency will be for all but a few to desert the country and 
gravitate towards the town. 

. Two Lilies of Development. —^Even if decent wages are paid 
to the rural worker this tendency will remain, though possibly 
latent, unless some effort is made to try and equalise other condi¬ 
tions in urban and niral districts. This effort may be directed 
towards (1) modifying and developing rural education, and (2) 
making further provision, social and intellectual, for after¬ 
school life. In neither of these directions has effort been 
sufficiently well organised or as deliberately planned as it 
might be. 

The problem of school studies in rural districts has still to 
be solved. It is admitted that rural education has been greatly 
improved in recent years, particularly in the remote and out¬ 
lying districts of Scotland, but it still leaves much to be desired. 
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Here and there one meets with schools, which, contrary to the 
formerly prevailing practice, are not now giving their pupils 
a bias towards the selection of indoor or urban occupations on 
leaving school. Such schools provide a course of study well 
calculated to foster a love of country life and a taste for outdoor 
farm life, a healthy, satisfying life to many lads, who, under 
former conditions, would have been led to choose urban occupa¬ 
tions for which they were unfitted, and in which they would 
wilt and lose their vitality. If the material rewards of the rural 
worker were comparable with those of the urban worker this 
bias towards indoor and urban life, whether given in rural or 
urban schools, would no doubt tend to disappear. 

Various devices have been suggested to encourage an interest 
in farm life. For example, part-time labour after the age of 
12 or 13 has been advocated, but the great objection to this 
is that it would tend to mortgage a child’s future. On this 
ground alone it would be difficult to justify it. Moreover, it is 
unnecessary, since a pupil who has a taste for country life can 
have that fostered if rural schools provide suitable courses of 
study and encourage a spirit which does not affect to despise 
agricultural labour. 

Interests and Tastes in Bural Schools. —^This interest in 
cxjuntry life could be encouraged without unduly emphasizing 
the vocational aspect of education, and most certainly without 
starving that side of education which will bear more directly 
upon the right use of leisure in after-school life. To a large 
extent the happiness and contentment of rural workers in the 
future will depend upon the cultivation of the proper kind of 
interests in the adolescent and prc-adolescent stages. In itself 
a decent wage is not sufficient, something more is required. 
It is ns true now as when it was first said, that man does not 
live by bread alone, and especially true is its application to the 
case of the rural worker. Interests must be cultivated and 
fostered, interests and tastes which will make life more worth 
while for the individual and more worth while for the com¬ 
munity. One of the chief among these is the reading habit. 
The school has still to recognise its possibilities in the fostering 
of this habit. Few pupils brought up in the right environment 
fail to acquire a love of reading. How far it satisfies some of the 
more permanent human instincts and desires is shown in the 
extraordinary extent to which advantage has been taken of the 
-Public Libraries Act all over the country. The love of reading 
is only one of many interests which can be encouraged* and 
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fostered in a properly organised rural school. It would be 
immensely interesting to develop this line of thought, but space 
will not allow. 

Rural Social and Intellectual Life. —There remains for our 
further consideration the subject of the social and intellectual 
life of the rural community. Much thought has been devoted 
to the methods of ameliorating the lot of the rural worker and 
with some success. Experiments of various kinds have been 
and are being made. Village clubs for men and women, village 
institutes, travelling cinemas and peripatetic libraries are some 
of the means employed, all with more or less success. 

It will be observed that, in general, effort so far has been 
directed to trying to approximate the social life of the country 
to that of the town. But this does not seem to be altogether 
sound. The city is not a sure guide in a matter of this kind. 
It should be remembered that one’s outlook on life is immensely 
influenced by occupation and environment. Bural occupations 
and environment are in the main different from those in the 
city. There is not the same bustle or excitement in the country 
as in the town, nor the same opportunity for the quick spread 
of opinion or rumour. In general, the individual is thrown more 
on his ow'n resources and his work is less minutely specialized. 
All this is amply illustrated in the daily work of the agricultural 
labourer. Leisure to a rural worker has a significance of a 
different kind from what it has to an artisan in a city. Finally, 
the community of which he is a part is small and well-defined. 
There are fewer opportunities for breaking up into sections and, 
in the main, less need—at all events in social life. 

Such considerations as these have pointed to the desirability 
of instituting an organisation in each village through which 
the various existing elements might be co-ordinated for social 
.purposes. Such an organisation would incorporate the activities 
of existing Village Institutes, Village Clubs, Beading Rooms 
and the like. It would require to be housed in suitable build¬ 
ings. These would tend to become centres of social life for the 
cultivation of interests and hobbies, both recreative and cultural. 
Reading and debating societies, lecture courses of all kinds, 
study circles, local musical and dramatic societies, would find 
here a local habitation. The possibilities are great and await 
systematic development. Further, this is work which might 
reasonably be subsidised by the Government and by the County 
Authorities. Such a development would have a profound 
influence on rural life, and not the least of its benefits would 
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be the opportunity it would provide for the discovery and the 
training of talent in rural districts. If rural life is to compete 
successfully with city life it needs not merely the stimulus of 
relatively equal wages for the agricultural worker but the 
stimulus of a relatively equal social and intellectual life 

««**«» 

VILLAGE LIFE AND COUNTRY 
INDUSTRIES. 

The following article is the first of a series on rural industries, 
which is being prepared by the Rural Industries Intelligence 
Bureau.* While this first article is concerned with general 
aspects of the problem of rural industries, subsequent articles 
will deal in detail, and from a practical standpoint, with specific 
industries which already exist or may be revived or established 
in (ountry districts.t These articles will subsequently be avail¬ 
able in pamphlet form for circulation to those interested in the 
general question or in any of the industries deilt with. Applici- 
lions for copies of these publications, inquiries arising from 
them, and requests for further information on the subject 
matter should be addressed to the Secretarijy Rural 
In^elhqence Bureau, 258/2fi2, Westminster Bridge Road, 
London, S.KA, 

There is no need to argue the case for restoring or maintaining 
the activities of village life. It is desirable in the interests of 
agriculture, of wholesome social development and of the phy- 
sical health of the people. Such a revival will depend on the 
extent to which it is possible to extend the range of employments 
and to vary the interests of the rural population. No one, who 
compares village life as it was and as it is can fail to be struck 
by the former diversity of its interests as contrasted with the 
present monotony. Apart from the different grades among 
occupiers of land, there were the small shopkeepers, the carrier, 
the pliers of various handicrafts whether for domestic or agri¬ 
cultural use. Now the occupation of the Icrd is urifrni; the 
other means of livelihood are passing away; the ponuhtion con¬ 
sists, more and more exclusively, of farmers and labourers. 
Year in and year out, employeis and employed rre fa^’e to face 

♦ The nature and objects of this organisation have already been described 
in this Journal, Vol. XXIX, j). 348, and notices of its establishment and 
activities have appeared from time to time in the Press. 

t A brief article on “ Hurdle Making by Machinery in North Wales 
appMrs on page 267 of this number of the Journal, 
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without any intervening grades, and the lattor are dependent on 
the former for their wages and their homes, without any alter¬ 
native means of livelihood unless they migrate to the town. 
Instead of being gay the villages are patient, and patience 
ceases to be a virtue where it passes into fatalism. Bural life 
would be made infinitely more varied and attractive if country 
industries could be revived or established on an economic basis. 
Experiments in this direction are worth trying and more "par¬ 
ticularly in the case of those industries which have shown the 
greatest tenacity of existence. If tried, they should be tried at 
once. 

The crisis through which agriculture is passing must seriously 
affect such rural handicrafts as those of the blacksmith, saddler 
and wheelwright. Once extinguished, these trades can only 
be restored with the utmost difficulty. Placed on a more 
businesB-hke footing, they may hold their own and even become 
a means of employment to others. 

Obviously country industries cannot be revived by attempt¬ 
ing to put back the hands of the clock and run counter to 
economic forces. But economic forces do not aU side with the 
town, and the country is not yet an industrial desert. There 
are still to be found, for instance, blacksmiths, carpenters, 
hurdle and fence makers, saddlers, wheelwrights, shoemakers, 
dressmakers, milliners, spinners, weavers. Many of these 
trades are in the last stage of extinction by the indus¬ 
trial revolution; but in the instances where they have adapted 
themselves to new conditions, they still flourish. Machinery, 
after drawing industry away to city factories, is now creeping 
out to theVfiTcctive help of villages and farms in the shape of 
motor buses, cheap cars and lorries, tractors and small power 
units. The village inn has been restored to prosperity by 
motorists: factories themselves have in appreciable numbers 
moved to countrj" sites to avoid high urban costs. Natural 
sources, such as streams, rivers and wind are still used, and 
might be more fully used, to generate power. It has been well 
said that “ the essential problem of the decentralisation of 
industry is one for the engineer; it is that of the decentralisa¬ 
tion of power at low costs.’' fA. W. Ashby: “ Rural Problem.”) 

There is, however, a social as well as an economic attraction 
to the town which must be taken into account. It is not only 
that rural life is voted ” dull ” and that young people want 
dances and cinemas, but the careers which it offers, whether 
on the land or in the village workshop, are laborious and un¬ 
attractive compared with the shorter hours and lighter work 
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of tiie towns. Boys will not ply the saw or swing hammers by 
the honr as their fathers and grandfathers did. They know 
instinctively that such manual labour is out of date. It is in 
fact uneconomic as well as unpopular, and the demand for 
leisure and for variety of experience, and the rebellion against 
long hours of heavy bodily work, unassisted by modem 
machinery, are entirely natural and hopeful symptoms. 

To sum up, the principal economic difficulties which country 
artisans have to face are: competition of factory-made articles, 
rivalry of shops in towns, decay of apprenticeship, want of 
market facilities bej’ond their immediate neighbourhood, and 
lack of capital and credit which makes the installation of plant 
and machinery so difficult as to be prohibitive. Generally 
speaking, country artisans are being or have been reduced from 
manufacturers to repairers, and even in repair work the towns¬ 
man often competes successfully. Taking all drawbacks into 
account, it is not surprising that the village workshop has been 
left behind. 

No survey of rural industries will be attempted here.* It 
will be sufficient to quote one or two pieces of evidence, gathered 
at first-hand, in illustration of the position and needs of some 
of the rillage workers. 

In a special report to the Bural Industries Intelligence Bureau 
on conditions in Oxfordshire it is pointed out that where, fifteen 
to twenty years ago, there was work for three smiths one is now 
sufficient: that where, before the War, three saddlers were 
employed only one is necessary; that, during the last twenty 
years, wherever a village wheelwright has died, his shop has 
generally been closed, and consequently that the local industry 
is gradually becoming extinct. Here and there, however, enter¬ 
prising men are making a stand. Among the forty smiths 
visited, two had installed welding plant and found plenty of 
work, and four or five had equipped their "^hops with machinery 
capable of coping with the more complex repairs of agricultural 
implements. Beveral of the Oxfordshire smiths are urging the 
formation of a cx)-operative sodety for the supply of spare parts 
for agricultural engines and tractors. 

The wheelwrights who were visited stated that factory-made 
carts had a much shorter life than those made in the country 
and needed .thorough repairing after two years’ use. The initial 
cost of the factory-made cart was, however, as a rule lower, and 
the town agent would generally give longer credit to purchasers 

* The full material for a complete aurvey ie not yet available, thoagh 
steadily aooumulatiag from various souroes. 
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than the country wheelwright could afford to allow,* Inquiries 
made in Herefordshire of a wheelwright, who employs electric 
power and popsesees a good set of machines, show that farm carls 
and wagons can be made on the spot at a less cost than those 
supplied by the wagon works. Where electric power is not 
available oil engines produce satisfactory results. The country 
boy may be once more attracted by the puff of the engine or the 
buzz of the circular saw. 

By conjmon (*onsent, the outlook for saddlers and wheel¬ 
wrights as at present equipped is gloomy. At the same time the 
impression given by competent observers in almost every part 
of the country is that it is not too late to save the remains of 
local skill. The \illage wheelwright, for instance, has many 
advantages that the town manufacturer lacks. He possesses 
the traditional skill; his materials are ready to hand and, can 
be inexpensively seasoned; his overhead cliarges are trifling; 
liip potential customers are at his door. But without proper 
equipment he cannot quote a price to a customer, who, fresh 
from an Agricultiiial Rhov, desires to order a type of cart th‘t 
he has seen exhibited. Tie therefore ceases to be a builder 
and becomes only a repairer. With credit facilities, advice on 
^■he best machinery and power, and reliable information on 
pr^ce^ and markets such as the Ministry of Agriculture already 
provides for the farmer, many a competent man might be set 
on his feet. Nor need the skilled village artisan entirely depend 
for a living on the farmers’ custom. + Country houses, small 
and large, and the upkeep of their estates may be valuable 
clients, (^fton, also, a small piece of land supplements the re¬ 
sources of himself and his family. 

To secure the revival and expansion of village life the first 
step clearly is to maintain and develop the little centres of local 
skill provided by village handicrafts. If any kind of industrial 
work is to be provided in the country for wider markets than 
those of the immediate locality, it is essential that the village 
artisans should have the necessary equipment and that they 
should be put in touch with traders or distributors of semi¬ 
manufactured goods. Similarly, they ought to be enabled to 

* It roust be admitted, also, that the country-made cart is often heavy. 
Lightness is a selling point to which the local wheelwright would be well 
advised to give more attention. With better equipment there is no reason 
why he should not he able to make a strong light cart as easily aqd economically 
as a heavy one 

t In Derb}shire and Leicestershire, ‘‘the big houses rely on the wheel¬ 
wright and carpenter for all repairs and sometimes for the making of doors 
and window-frames, and all the villagers must come to him at last for their 
coffins.’* (Report by Oxford Institute of Research in Agricultural Economics). 
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extend their businesses to “ side-lines ” for which there is 
always a local demand. 

There are, of course, a considerable number of traditionil 
hand industries surviving in country districts, such as hand 
spinning, handloom weaving, and the preparation of reeds and 
osiers and the making of baskets and matting, and various 
underwood trades. These employments can often meet local 
demands satisfactorily, but for the supply of distant markets, 
organisation and information are required. Prices are often 
inadequate. and are underctit by competition of individuals or 
districts. The want of organisation prejudices producers, drives 
large buyers to deal with foreign importers, and deprives small 
English industries of the advantage of the proximity of the 
home market. In this field it is clear that an efficient intelli¬ 
gence service, such as the Rural Industries Intelligence Bureau 
hopes to create, and assistance in organising the collection and 
distribution of orders which ('ountry Industries Limited is 
prepared to oJfer. have abundant scope for usefulness. 

It is interesting to notice the economic limits within which 
handicrafts and small industries may flourish aide by side with 
the more centralised forms of urban production. Hand-spinning 
and hand-weaving do not compete with textile factory goods in 
the mass production of cloth, where uniformity is no disadvan¬ 
tage, hut rather a recommendation or even an essential. The 
costs of producing the hand-made article are higher because the 
laboui and skill required are greater and the output is slower; 
but if the produc<^ has superior quality and character, it may 
command a higher price in a special and limited market. Small 
industries again which supply the varying requirements of indi¬ 
vidual customers, such as the making of elastic stockings and 
other silk woven goods for surgical use. do not compete with 
urban products. Made to measure, they are produced in Leices¬ 
tershire on the old band-frames, because this is still the only 
method of production. Again, the Intelligence Bureau lately 
had an application from a firm requiring a few pieces of woven 
material of a particular character too small and special^ an order 
for an ordinary weaving factory. In this case a small hand¬ 
weaving industry was able to give a satisfactory estimate. 
Lastly, the command of local supplies of raw materials is an¬ 
other obvious advantage which sometimes enables small trades 
to hold their own, as in the case of underwood industries. 

Country industries are sometimes identified with those “ arts 
and crafts ” in which machinery is regarded as the enemy, and 
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excessive stress is laid on the element of hand-work. No hard 
and fast line can be drawn between hand-work and machine- 
work, since the most elaborate machine has been evolved in 
the course of countless inventions from a simple hand tool. Nor 
is there any definite dividing line between “ artistic crafts ” 
and the products of ordinary industry. Where, for instance, 
does a basket cease to be industrial and become artistic? Certain 
highly-skilled hand-industries, however, on account* of some 
special quality, excite an interest which may be disproportionate 
to the amount of their output and their purely economic value. 
The most successful always depend on the exceptional gifts of 
individuals, who are few in number, because originality in art is 
always rare, and probably no rarer now than at previous periods. 
The best work always commands its market, though not always 
its due price. But those less richly gifted may often be helped 
to succeed by such technical or artistic advice, or such informa¬ 
tion on sources of material, as the Intelligence Bureau is able to 
provide. 

In this connection it is important to note the need of linking 
up industries producing hand or machine-made goods with the 
educational institutes which turn out skilled designers. With¬ 
out such a link, competent students, some of whom are highly 
gifted, can only hope to become teachers of drawing, while the 
average factory is satisfied with the mechanical repetition of 
designs of little artistic merit, or, at the highest, with attempt¬ 
ing nothing more original than a ” reproduction.” One function 
of advisory organisations, such as the Bural Industries Intelli¬ 
gence Bureau and kindred agencies concerned with the organisa¬ 
tion and training of handicraft workers, is to see that where 
openings exist for skilled and original artificers and designers 
they shall not be left out. 

The revival of handicrafts has received considerable 
stimulus from the National Federation of Women’s Institutes, 
which has formed over 2,700 institutes scattered over the coun¬ 
try. The institutes are doing valuable work in training women 
to supply their own domestic needs—a highly important branch 
of rural industry; and the instruction given by their teachers 
is also available for those who desire to make a living or to 
supplement their income by handicrafts. 

In the ordinary course of trade a considerable amount of 
home-work is still done, chiefly by women, for large firms in 
the towns. In Somersetshire, Wiltshire and Worcestershire, 
for instance, gloving and clothing firms give out work to the 
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surroundiag villages which can better be done by hand or by 
hand-worked machines than by power-driven machinery. 
Similarly, in Leicestershire villages* hand-knitting is done at 
home for shops both in the county and in London. To many 
families such work provides a valuable supplementary income; 
and domestic industry of this nature is no doubt capable of 
extension. 

This system has its dangers. If unregulated, it gives the 
opportunity for sweating. Scattered and unorganised workers 
are liable to exploitation, where their market depends on the 
ordinary trade channels. These dangers can only be met with 
the help of advisers experienced in industrial organisation, and 
the Committee of the Rural Industries Intelligence Bureau are 
prepared to recommend precautionary regulations. 

In this connection, also, the establishment of Country Indus¬ 
tries Limited* is important. This Society, formed to act in 
close co-operation with the Bureau as a disinterested middle¬ 
man, provides methods of trading, which can hope, in many 
cases, to secure for workers larger returns than they would 
otherwise receive. 

The problem of reviving industries in country districts is 
made more urgent by special conditions arising out of the 
War. For a large number of disabled ex-Service men employ¬ 
ment in urban factories is often neither desirable nor possible. 
Many of them can only work under exceptionally healthy 
conditions at their own pace and in their own time. The Rural 
Industries Intelligence Bureau is, therefore, carefully consider¬ 
ing the possibility of developing in the country certain indus¬ 
tries and handicrafts which can provide disabled men with a 
suitable occupation and enable them to become self-supporting. 

The maintenance or revival of rural industries is not a forlorn 
hope. They are not doomed to extinction by irrevocable eco¬ 
nomic laws. Village artisans in the more backward and remote 
districts need to know the possibilities of utilising power and 
machinery; they require advice on design and other technical 
points, as well as on the kind of goods for which there is a 
demand and the locality of suitable markets; they want infor¬ 
mation on costs and prices, and the purchase of raw materials. 
With these needs the Rural Industries Intelligence Bureau is 
prepared to deal. It has experts in its employment and at its 
disposal as advisers on the technical, commercial and artistic 


* This Jowrml, Vol. XXIX, p. 649. 



222 


Village IjIfb and CowNTBy Inddstbihs. [JiJhb, 


sides of production. Its Committee of Management includes 
representatives of different Government Departments through 
whom it can avail itself of the best information on home apd 
overseas trade, on the industries allied with agriculture and 
on the available facilities for technical and other training— 
a concentration of intelligence for which no other agency yet 
makes satisfactory or sufficient provision.. 

Il is clear that, in addition to advice, practical help of other 
kinds is much needed. The rural artisan not only wants to 
know what machine to buy and where; he also requires credit 
or some system of purchasing hie plant by instalments. Small 
industries in the country districts feel the lack of means of 
marketing, even where the market is known, and the dis¬ 
advantage of being compelled to sell in very small quantities or 
employ expensive middlemen. The same difficulty hampers the 
business which requires raw material in such small quantities 
that it can only buy retail. A strictly economic middleman 
or wholesale merchant of material, etc., who would also 
organise credit in suitable cases, would meet these difficulties. 
It is for these purposes that the trading association. Country 
Industries Limited, which has already been mentioned, has 
been formed by those interested in the Eural Industries Intelli¬ 
gence Bureau, 'in order to carry on the commercial activities 
which are necessary to its success. 

Little, however, can be done directly from London. To 
enable the central organisation to put its resources at the call 
of local needs, intermediaries are indispensable, and for every 
reason co-operation must be sought with the many people and 
agencies who are already at work in the country, some of whom 
have long and valuable experience. The local officers of the 
Ministry of Agriculture are co-operating with the Bureau and 
will make known the opportunities offered. Where Rural 
Industries Sub-Committees, appointed from the County Coun¬ 
cil’s Agricultural Committees, still exist, they are the natural 
heads of the work in the counties. Other bodies like Women’s 
Institutes, Village Clubs, and Arts and Crafts Associatiors are 
natural allies; and it may be hoped that the branches of the 
National Farmers’ Union, and of the Workers’ Unions, seeing 
how closely their own interests are involved, will be prepared 
to co-operate. The formation of County Rural Community 
Committees, representative of all the boffies interested in the 
development of county activities under the National Council of 
Social Service, will, it is hoped, give a fresh impetus to the 
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woA. On the trading side, (Country Industries limited is 
ready to advise on the formation of local co-operative societies 
for the organisation of workers and of trade, and, if required, 
to act as their agent. A combined effort, concentrated on both 
production and distribution, may, it is hoped, restore and 
establish on economic lines that variety of profitable occupa¬ 
tions on which the prosperity and happiness of village life so 
largely depend. 

A TRIAL OF HARVESTING 
MACHINERY. 

BINDEES AND A BINDEE AND STOOKING MACHINE. 

IT. 

The Tractor-diawn Binder. —The modem binder has been 
established for nianj years on recognised principles and may 
be relied upon to perform its operations efficiently and well; 
for this reason little mention has been made in this report of the 
quality of the work done by the.se machines. It may be 
accepted that the latter was uniformly good, whether drawn 
by horse or by tractor. The tests were designed to give some 
indication of the economic possibilities of the tractor-drawn 
binder and it will be seen that only negative results as regards 
the cost per acre were obtained in the case of the single binder 
drawn by a Eordson. Even taking into consideration the differ¬ 
ence in the weight of the crop.s, a very small saving seems 
likely to be obtainable, and within the limits of experimental 
error, it cannot safely be asseited that any appreciable saving 
can be expected from the use of a tractor in this manner. 

When two binders were drawn by a tractor there was on the 
other hand an appreciable saving in the acreage cost of about 
16 per cent. This is probably a conservative figure. 

These results are consistent with the previous experience of 
the Ministry with tractor-drawn devices. The full economic 
advantage of the tractor cannot be obtained unless it is drawing 
the full load of which it is capable: a wastage of fuel results 
when only a fraction of the available drawbar load is utilised. 
In the case in point the drawbar pull needed for the two binders 
even on the heavier crop of wheat was only 1,260 lb. which is 
well within the capacity of the Pordson. It is therefore clear 
that even greater economy would result if’ two binders each 
having a full 8 ft. cut were dravm in this manner, provided 
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the field was sufficiently large and the land reasonably light and 
flat. When very large fields with light crops and few weeds 
are to be harvested, such as exist in the United States and 
Canada, it is of course practicable to hitch three binders to one 
tractor and the economy is thereby very considerable, but the 
extreme difficulty of negotiating the comers of the smaller 
fields of the English fann with such a combination, makes it 
unsuitable in this country except in the'rarest cases. 

The Mechanical Stooker. —^Even with the advent of the 
binder there still remains a considerable amount of hand labour 
necessary in the operation of harvesting, notably in stooking 
the sheaves after cutting. This operation does not require 
skilled labour and is fairly rapidly performed. Nevertheless it 
involves an additional cost of from Is. 8d. to 2s. Od. per acre, 
as evidenced by the data obtained in these trials, and any 
machine that could effect a practical elimination of this charge 
would reduce harvesting costs correspondingly. 

The McCormick stooker is the first machine of its kind that 
the Ministry has had the opportunity of putting to the test 
and contrary to expectations it has been found on analysing the 
data, that no material saving in cost resulted from its use, at 
any rate in its present stage of development. Since as many 
as four men are required to keep pace with a binder in stooking 
a field and this operation can be done without additional hand 
labour by the McCormick stooker attached to a binder, it 
appeared that a considerable saving of expense must necessarily 
result. That this expectation was not wholly justified can 
perhaps better be understood by an examination of the figures 
in the tables of cost. Attention may be drawn to the following 
points:— 

1. The average cost of cutting an acre of wheat and. stooking 
it by hand was 7s. 5d. Of this sum Is. lid. or approximately 
26 per cent, represented the cost of stooking, and the cost of 
stooking oats by hand represented 22 per cent, of the total cost. 
Twine represented on an average 42 per cent, of the cost of 
cutting, and approximately 88 per cent, of the total cost of 
cutting and stooking. 

2. The stooking machine uses a considerable amount of 
twine, the value of which represents about 9d. per acre, and 
it is obvious that this additional charge, together with a few 
pence per acre for capital charges on the stooking machine, 
oannot leave a wide margin of saving over the cost of band 
stooking. 
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With these considerations in mind, taken in conjunction with 
the fact that these trials proved the use of a single bidder 
drawn by tractor to be uneconomical, it will be appreciated 
why the binder and stooker did not effect any considerable 
saving. 

In conclusion it must be repeated that the foregoing must 
not be interpreted as discountenancing the construction and 
use of a mechanical stooker. The fact that the device can in 
its present form show a small saving over hand labour points 
to the production of an improved and cheaper machine which 
will materially reduce the cost of stocking. It is clear, for 
example, that a stocking machine that could operate without 
the use of twine, would eliminate the most considerable item 
of cost, and should effectively establish its economic superiority 
over hand labour where large ^reages have to be harvested. 
It is understood that such a machine is already in existence 
and was used in the last American harvest. 

General Binder Troubles. —^The subject of binder troubles is 
too large to be treated adequately here, but it is hoped that 
the following notes consequent upon the Ministry’s investiga^ 
tions will be of service:— 

If a machine fails to start, the trouble may be localised by 
following these directions: 

(1) Throw the binder out of gear, use the raising and 
lowering handle and turn the packer crank shaft. 

(2) Put the machine in gear, remove elevator chain, and 
start machine. This should cause the shaft, cutter-bar and 
knife to operate. 

(3) Remove the reel chains, replace elevator chains and 
start again. This will test the elevators. While the reel 
chains are off, spin the reel by hand. 

It is appreciated that many faults may be easily discovered 
without this procedure, but this systematic examination will 
ensure the location of any trouble. 

Gear and sprocket wheels, —Hook-shaped sprocket teeth will 
cause chain breakage. The hook shape of the teeth^is caused 
through the chains being attached with the bar of the linlr 
first. Make sure, therefore, that the chains are mounted on 
to the sprockets in the correct way, Badly-wom gear wheels 
are usually due to either (a) bad meshing, or (b) the use of oil 
when working in sandy or very dusty conditions, (a) An 
adjustment is usually provided by means of which, the ge»r 
wheel may be moved along the diaft. The teeth of the pinion 

o 
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wheel should engage with the teeth on the large bevel wheel 
in each a manner that they will neither strip nor be deep 
enough to cause binding, (b) The combination of oil and sand 
or dust makes a mixture which causes the rapid wear of gear 
wheels and sprockets. Under such circumstances it is advisable 
to run the gears dry, but better still is the use of dry or flaked 
graphite. 

Canvas creeping or broken slats are usually caused through 
the elevator not being square, or else the tension of the canvas 
being greater on one side than the other. The canvas should 
always be slackened at night in case of heavy dews, otherwise 
it will stretch and become misshapen. 



Fio. 7.—Binder Head showing Adjustable Conuecting Rods for Needle Shaft (right) 
and Stop Arm holding Dog (right corner). 

Heavy draught results from poor lubrication and too tight 
chains. The tension on the chains may have been caused by 
raising the main frames and so increasing th$ distance between 
the main chain sprockets. 

Badly~shaped sheaves are due principally to the incorrect 
manipulation of the levers. The levers provide a very efficient 
means of adjustment for every condition of crop, but full 
advant^e of them is not always taken. 

A frequent fault of operators is that when dealing with short 
crops they pull back the buttor instead of moving the binder 
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head to the front. A good position for the buttors is to be as 
nearly perpendicular to the deck roller as possible. If the 
buttors are kept approximately in this position the head will 
have to be shifted, and by this means much of the trouble of 
uneven or angled butts will be avoided. 

Binder Head and Knotter Troubles .—Every fault which arises 
round this part may be located according to its particular 
symptom. The following are examples of faults which occur:— 
(a) Discharge arms fail to revolve exactly, or tail to start. 
This is due to dog trouble. The dog is a piece of mechanism 



Fig. S.—Shafting Mechanism.—A, Compression Arm ; B, Trip Leyer ; 0, Trip Spring. 

which momentarily engages the head with the continuous 
motion of the dog driver on thd packer shaft. A dog spring 
causes the dog to move when released, so that ebpuld this 
spring be ineffective, the trouble previously stated will result. 
The remedy is to fit a new dog spring. 

(b) DiscWge arms revolve continually. All the working 
parts of a binder head, with the exception of the packers, work 
in a definite relation with each other. If this relation is biok^, 
one or more parts are said to be out of time. The tiouble with 
the discharge arms revolving continually may be caused by 
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(1) the dog being out of time, or (2) the dog slipping past the 
stop arm. To remedy (1): while the discharge arms are held 
in their usual position of rest, the dog should be forced back 
against the spring as far as possible, and then the whole dog 
casting should be slipped into position so that the faces of the 
stop arm and dog just meet. If any play exists between the 
stop arm and dog after the gearing is meshed, adjust further. 

(2) The dog slips past the stop arm when the striking faces of 
the dog and arm become worn to such an extent that the dog 
can raise the stop arm enough to pass around a second or a 
third time. If the condition is not very bad, the discharge arm 
will only make a second revolution occasionally, resulting in 
a small bundle following a large one. If the construction of 
the arm is such that its striking face cannot be given a half 
turn, then a new dog and stop arm will have to be supplied. 

Sheaves which are too tight or too loose .—There is an 
erroneous idea that this difficulty can be overcome by tightening 
or loosening the twine tension on the twine cam. Actually, 
however, the tightness of the sheaf should only be regulated 
by means of the trip spring. A tight trip spring will require 
more straw to overcome its tension, and hence the bundle will 
be tighter, or vice versa. 

Explanatory to '[ahles .—Table I, including the general results, has been 
calculated for an 8 hour working day to provide a common basis on which the 
respective capacities of the various machines may be judged. 

In order to make the costs as comparative as possible it has been assumed 
that the capital cost of the various tractors was the cAme throughout, and the 
charges for interest on capital, depreciation and repairs, have been calculated 
on a common basis. 

Costs computed from the data actually obtained during these tests are not 
strictly comparable, as regards the binder and stooker owing to variables in- 
.troduced, such as the speeds and rates df fuel consumption in the different 
types of tractors used—difference in the capital cost of the tractor—difference in 
the weight of the crops cut The first two have been eliminated by standardising 
the results on the assumption that a Fordson Tractor was used throughout 
the trials and a uniform speed was taken as a fair indication of the efficiency 
of each machine based on the actual results taken in the field. Fuel consump¬ 
tion has been calculated on the actual consumption of the Fordson used in 
tile trial. No attempt has been made to compensate for the difference in the 
weight of the crop, since any such attempt would have involved the introduction 
of very arbitrary standards, but as the actual difference in weight recorded was 
negligible, there can only be a small experimental error. 
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CLEAN MILK PRODUCTION AND 
THE MILK AND DAIRIES (AMEND 
MENT) ACT, 1922. 

On 1st Jnly, 1928, the Milk (Special Designations) Order, 
1928, will come into operation, superseding the Milk (Special 
Designations) Order, 1922, and the Milk (Special Designations k 
Amendment Order, 1922. The Order carries out the inten¬ 
tion of Clause 3 of the Milk and Dairies (Amendment) Act, 
1922, by providing for official recognition of various grades of 
milk, and lays down the regulations applying to the production 
and sale of each grade. 

The Order aims, in the spirit of the Act under which it is 
framed, at securing a better milk supply with the least possible 
interference with the producer and distributor. It provides for 
the dairy farmer an opportunity to gain official recognition of 
the grade of milk he is prepared to place on the market, and at 
the same time gives to the consumer reasonable assurance that, 
if he orders milk of one of the recognised designations or grades, 
he will be supplied with milk which has been produced in accord¬ 
ance with the regulations laid down for that grade. 

For their own protection all milk producers should make 
themselves acquainted with the requirements of the Act, whilst 
those who wish to obtain a licence to sell milk under one or 
other of the special names provided for in the Order should 
obtain the Order, vrith the explanatory memorandum issued by 
the Ministry of Health.* A summary of the main provisions of 
the Act and Regulations will be found at the end of this article. 

Aids to dean Milk Production. —The following advice is 
offered to those who are desirous of producing milk of high 
hygienic quality. 

If the herd of cows is healthy the production of a clean and 
healthy milk supply does not present any very great difficulties, 
and should be the aim of every dairy farmer in the country. 
The elimination of loss by souring should alone be a'sufficient 
incentive to improve methods. 

Health of Cows .—Great care should be taken not to sell milk 
from cows suffering from any disease of the udder. 

Water Supply .—The water supply should not be liable to «m- 
tamination from s urface drainage, this being a frequent cause. 

* Memo. 77/Fooda, either through a boakeeller or direct from^H.M. 
Stationery Office, Imperial House, Kingsway, Londpn, price 2d. per copy. 
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of serious trouble. Cows should not be allowed to wade in the 
water from which they drink. 

Milkera. —Attention should be paid to the health and cleanli¬ 
ness of the milkers. Soap, water, and towels should be pro¬ 
vided for washing, and no person sufiering from or in contact 
with anyone suffering from a contagious or infectious disease 
should be allowed near the milk. The provision of overalls kept 
specially for milking is a great help. 

Buildings .—Healthy cows made comfortable and happy will 
produce more milk than cows kept under bad conditions. Build¬ 
ings should be constincted with this end in view, as well as to 
provide housing in which cows can be kept reasonably clean with 
a minimum amount of labour. Where old, badly-constructed 
buildings exist much can be done towards the production of 
clean milk by the frequent removal of mamire, ample provision 
of litter, and grooming of the cows. 

The construction of the cowshed does not in itself exert very 
much influence upon the germ content of the milk, and is never 
an insuperable barrier to the production of milk of good hygienic 
quality. 

Cleanlineaa of Covis .—The hind quarters, flanks, udder, teats, 
and the part of the belly immediately in front of the udder 
should be groomed Avith a currycomb and dandy brush each 
day when the cows arc tied up. Immediately before milking the 
udder and teats should always be washed, and this can most 
conveniently be done by having two buckets of water, one for 
taking off the thick of the dirt and the other for finishing with. 
The cloths used for this purpose should be thoroughly washed 
and sterilised each day. A little personal care in this respect 
and the use of covered milking pails will greatly reduce bacterial 
contamination and will almost eliminate the visible dirt in milk. 

Milking .—Dry hand milking should always be practised, and 
when the cow’s udders and teats as well as the milker’s hands 
are regularly and systematically washed, it will become com¬ 
paratively easy and is certainly more cleanly than wet ttiilkii^. 
A little vaseline may be used when the cow’s teats are tender or 
the milker is sufiering from rou^ hands, but only the smallest 
smear of vaseline should be used, and care must be taken that 
the milk never touches the hands. In casra oi sore teats the 
mUk should not be mixed with that ofiered for sale. The first 
few streaftis of milk from each teat should be rejected and may 
be collected in a separate vessel for feeding to calves, pigs or 
poultry. 
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Care of Uteneib .—^Milking stools are often an undetected 
source of becterial contamination of milk and should be washed 
and scrubbed frequently. 

Milking pails, strainers, straining cloths, washiikg cloths, and 
brushes are all frequent sources of contamination unless great 
care is taken to wash and sterilise them after each time of using. 
The cloths should first be washed in warm water to which a 
detergent has been added, in order to get rid of the grease and 
dirt, after which they may be sterilised in the sterilising cham¬ 
ber or by being immersed in actually boiling water for a short 
time. Brushes may be similarly treated. 

Milking pails, strainers, measures, travelling chums, and all 
vessels which have been used in connection with milk should be 
rinsed out with cold water as soon after use as possible. This 
also applies to the cooler. Neglect to do this or the use of hot 
water on milk vessels before they have been rinsed out with 
cold water will result in a thin film—^almost like a coat of varnish 
—^I)eing formed on the surface of the vessels. After the first 
rinsing, the utensils should he thoroughly scrubbed with hot 
water to which soda or other detergent has been added and again 
rinsed with clean cold water. 

Sterilbation .—The washing described above will get rid of the 
visible or obsei^'able dirt on the utensils, but nothing short of 
sterilisation will get rid of the invisible or bacterial dirt. 

The object of sterilisation is to destroy as much of the germ 
life in the utensils as possible and also to leave the utensils in 
such a condition as to prevent any possible germ growth during 
the period when not in use. This can be accomplished by the 
immersion of the smaller utensils in boiling water for 10 minutes 
whilst th6 cooler and milk chums should have boiling water 
poured over or into them until they become unbearably hot. 

A much more convenient and effective means of obtaining 
sterilisation is by means of steam, which may be generated 
either in a kitchen copper or a specially made steam generating 
boiler. For the smaller vessels a steaming chest or chamber 
into which steam is passed from the boilmr may be tiSed. The 
steaming period will vary from 10 minutes upwards according 
to the supply of steam and the size of the box. If a ther* 
mometer is inserted through a small hole in the lid or side, a 
temperature of 2]0°F. is sufficient evidence that the utensils are 
being satisfachmly treated, and the steaming should be pro* 
kmged to allow the contents of the box to reach this tempera¬ 
ture. Vessels inverted over a steam jet dmuld be kept in 
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position until every part of the vessel is too hot to touch with 
the hand and left for at least three minutes thereaf^r. 

If a copper is available it can be adapted for sterilising pur¬ 
poses by boring a hole through the centre of a wooden lid and 
fitting a plug. It has been found that the steam from a properly 
boiling copper is sufficient to sterilise utensils in from 5 to 10 
minutes according to their sizes. Buckets, chums, etc., can 
be sterilised by inverting over the opening in the lid, and Smaller 
vessels by placing in a steamer which may be improvised by 
using the receiver of a milk cooler or separator. The smaller 
utensils should be placed on an open wire bed so lodged that 
the bed is raised about three inches from the lid of the copper 
and the whole covered with the receiver from the cooler or the 
separator, over which, in order to assist in the retention of heat, 
a thick cloth should be placed. 

If properly sterilised, vessels should dry automatically, and 
unless they do so the process is not complete and should be con¬ 
tinued. Improperly sterilised moist cane are a source of grave 
danger, which is not minimised by attempting to dry off the 
moisture with a cloth. When not in use smaller utensils should 
be inverted on a slatted shelf and chums are best inverted on a 
wooden rail about 6 inches from the floor and 9 inches from the 
wall, to allow of a free passage of air and at the same time 
prevent dust from getting into the vessel. After sterilisation 
the cooler should be retained in the steaming chest, or if this 
cannot be done, it should be hung in position and covered with 
a clean cloth until required for use again. 

Straineia —Where the foregoing methods have been carried 
out carefully the strainer will only be required to take out occa¬ 
sional hairs and dust that may have got into the milk, but these 
should be so limited that the straining cloth should show but 
very little evidence of extraneous dirt even where considerable 
quantities of milk have passed through. The motto of the dairy 
fanner should be to “ keep out dirt,” not ” take out dirt ” 
from the milk. 

Straining clotbs, if used, should be thoroughly sterilised after 
each time of using; otherwise they may be responsible for 
souring the whole supply of milk in a very short time. The 
use of cotton wool straining pads will prevent this. 

Construction of Utensils. —Thorou^ cleaning will be mede 
easier by using only well • tinned utensils, having the seamf 
flushed smooth with solder and without comers or crevices. 
Rusty utensils and those with the tin rubbed off are difficult to 
keep clean. 
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For washicR, the cooler should be taken ofE its stand and 
placed in a tub, on its own feet; if allowed to rest on the edge 
of a tub the bottom becomes dented and uneven. A strainer 
should not be included as part of the cooler. 

The receiver or pan of the cooler is easy to clean, but special 
attention should be given to the tap. Most new taps have no 
cavity and no crevices. 

Advice and Demonstrations. —^In order to create interest 
in the clean milk movement, competitions and demonstrations 
are being arranged at some of the principal agricultural shows. 
Many of the County Education Committees have arranged for 
a member of their dairying staff to qualify to give instruction 
and advice on the production of clean milk, and are prepared to 
nrovide demonstrations of clean milking on any farm within the 
county on application being made to the Agricultural Organiser 
at the County EducaUon Offices. The Ministry earnestly hopes 
that farmers wherever possible will take advantage of these 
opportunities, in order that the milk supply of the country may 
be placed above reproach. 

A brief summary is attached of the provisions of the new Act 
and Begulations. 

Summary of the Act.— The Milk and Dairies (Amendment) Act^ 
1922, affects in several matters milk producers and purveyors generally, 
even though they may not wish to sell their milk under any of the special 
designations mentioned therein. 

Briefly, the most important features of the Act as they concern the 
milk producer and retailer are :— 

(1) Any Local Authority by whom a register of milk puiveyors is kept 
may remove from the register any retail purveyor of nnlk if they are 
satisflied that the public health is endangered by any act or default of such 
retailer. The latter, however, if not satisfied with the Authority’s decision 
has the right of appeal (within 21 days) to a Court of Summary Jurisdic- 
tion, and the Local Authority or such retailer has a further right of appeal 
therefrom to the next practicable Couit of Quarter Sessions. The retailer 
may, in the meantime, carry on his business as purveyor of milk until the 
final decision is reached. 

The Court before whom any person registered as a purvey6r"of milk is 
convicted of any offence under this Act may, in addition to any other 
penalty, on the application of the Local Authority, remove him from the* 
register for such period as the Court may think fit. 

(2) The Act provides that after Ist January, 1923, milk shall not bo 
sold under any of the following names, viz., “ Certified,” Grade A,” 

Pasteurised,” or under any other prescribed designation, or under any 
name including or resembling any of the descriptions mentioned, unlpsa a 
lioence to do so has first been obtained. 
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(3) No milk shall bs sold or exposed for sale to which has been added 

any colouring matter, or water or any dried or condensed milk or any 
fluid reconstituted therefrom, or any skimmed or separated milk; nor can 
any liquid be sold as milk in the making of which dried milk or condensed 
milk has been used, milk in the latter case including skimmed milk and 
separated milk. « 

(4) The sale, or exposing for sale, of milk from a cow suffering from 
tubetculosis of the udder is prohibited, and an offence against the Act is 
committed if it is proved that by the ex^cise of ordinary care^^the disease 
could have been detected. Any person guilty of such offence is liable on 
summary conviction for a first offence to a fine not exceeding £20, and 
for a second and subsequent offence to a fine not exceeihng £100 or to 
imprisonment with or without hard labour for a period of six months, or 
to both such fine and imprisonment. 

(5) Any person guilty of contravention or non-compliance with any 
of the provisions of the Act, save as otherwise provided in the Act, is 
liable on summary conviction to a fine not exceeding in the case of a first 
offence £5 and in the case of a second or subsequent offence £50, and if 
the offence is a continuing one, to a further fine not exceeding 408. for 
each day during which the offence continues. 

(6) No person shall be convicted of any offence under an}^ enactment 
relating to the sale of milk in respect of a sample of milk taken after the 
milk has left his custody and contiol, if it is proved to the satisfaction of 
the Oouit that the churn or other receptacle in which the milk was con¬ 
tained was effectively closed and sealed at the time when it left his 
custody and control but was not so closed and sealed at the time when it 
reached the person by whom the sample was taken. 

(7) Where the registration of a retailer is refused or a retailer is 
removed from a register under this Act, the retailer shall not be liable to 
any action for breach of contract for the purchase of further supplies of 
milk from a producer if he can prove that such refusal or removal was 
due to the quality of milk supplied by the producer. 

The Milk (Special Designatione) Order, 1923.—** Certified 
milk is the same grade of milk as that previously sold unclei the title of 
Grade A (Certified). 

** Grade A {Tuberculin Usted )^—The regulations applying to the pro¬ 
duction and distribution of this grade of milk are now such as can be 
complied with by almost any milk producer who is prepared to submit his 
herd to a tuberculin test and to eliminate therefrom any animal which 
reacts. The main conditions to be observed in the production of this 
class of milk are the same as for Grade A with, in addition, a six-monthly 
tuberculin testing of the herd and the elimination of any reactors, and 
with the modification that, in consequenoe of the enforcement of the 
tuberculin test, the clinical examination is required only once in every 
six months. The milk must not at any stage Im treated by beat 

** Grade A as defined in this Order, is milk from cows 

which have passed a cliuical examination (t.s., a tliorott||^ inspection) by 
an approved veterinary surgeon once in every three months and any 
animal showing signs of any disease likely to affect the milk injwottdy 
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mnst be removed from the herd. The milk produced by thie herd must 
not contain at any time before it reaches the consumer more than 200,000 
bacteria per cubic centimetre. In short, this is milk produced from a 
healthy herd in a cleanly manner. The milk shall not at any stage be 
treated by heat unless a licence to sell such milk as Pasteurised has 
been obtained, in which ca8#the milk when sold must be labelled Grade 
A Pasteurised,” and at any time before delivery to the consumer must not 
be found to contain more than 60,000 bacteria per c.c.,iand no coliform 
bacillus in c.o. in a sample taken before 1st January, 1924. After Ist 
January, 1924, the maximum count permissible will be reduced to 30,000, 
with no “ coU ” in 

‘ Pasteurised Milk ” as defined in the Order is milk which not having 
previously been treated by heat is retained at a temperature of not less 
than 145* and not more than 160® Fahrenheit for at least 30 minutes and 
immediately cooled to a temperature of not more than 55® Fahrenheit. 

After pasteurisation such milk must not be found to contain more 
than a specified number of hacteiia per c.c.; and the Order specifies that 
this maximum number shall he 200,000 per c.c. for the current lear and, 
from let January, 1924, 100,000 per c.c. 

Licences: How to obtain them. —For the production of 
“ Certified ” and “ Grade A (Tuberculin Tested) ” milk, 
licences are granted by the Minister of Health. 

The Licensing Authority for the producer of “ Grade A ” 
milk is the Council of the County or County, Borough, as the 
case may be, in which the milk is produced. Where a producer 
bottles and retails it at or from the place of production and has 
no separate premises, this Authority will grant an inclusive 
licence to cover distribution as well as production. In all other 
cases the Licensing Authority is the District Council, or Town 
Council, or Metropolitan Borough Council, as the case may be. 

The procedure and oouditione for obtaining a Grade A licence alone 
are outlined below. For fuller particulare see the Memo. 77/Food8 
referred to. 

What to do to obtain a Licence for the Sale of Grade A MUk .— 
Application should be made in writing to the County or the 
County Borough Council in whose area the applicant’s farm 
is situated, together with an approved veterinary surgeon’s certi¬ 
ficate showing the results of an examination of the herd carried 
out not more than one month prior to the date of application. 

In the case of a producer only, the fee f<nr an annual licence 
is £1 Is. Od., hut where a producer bottles his milk and retails 
it at or from the place of production and has no separate retail¬ 
ing premises, the same Authority will grant a sinc^e indumve 
licence to cover distribuiion as well as production, the fee fixr 
which ifl £S 8s. Od. The cost of ihe licence and veterinarw 
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inspection must be paid by the farmer. Licences expire annn- 
ally on 8lst December. 

Conditions under which Licences are granted. 

(i) A herd book or register of all the coavs iu the herd (showing 
additions and removals) must be kept and all the animals must be 
suitably marked for purposes of identiifcation. 

(ii) An examination of the cows in the herd must be made Once in 
eveiy three months by a veterinary surgeon, nominated by the Licensing 
Authority. Any animal showing evidence of any disease whicli may 
injuriously affect the milk must immediately be removed from the herd 
4111(1 information as to its disposal given to the Licensing Authority. 

(iii) If tubercle bacillus is at any time found in the milk the producer 
must arrange for bacteriological examinations of the milk to be made so 
that the diseased animals may be identified and removed from the herd. 

(iv) The milk must be despatched from the fann in unventilated 
sealed containers, bearing a suitable descriptive label with the address 
•of the farm, the day and time of production (morning or evening), and 
the words “ Grade A Milk.” 

(v) If the producer retails his own milk he must fill it into bottles 
either at the place of production or at separate bottling premises. Each 
bottle must be closed with a suitable tightly fitting disc and covered with 
a suitable outer cap overlapping the lip of the bottle and so fastened as 
to form a secure seal. This cap must bear the name and address of the 
distributor, the day of production and the designation ‘‘ Grade A Milk.” 

(vi) The milk at any time before delivery to the consumer must not 
•contain bacillus coli in one-hundredth of a cubic centimetre and must 
not contain more than 200,000 bacteria per c.c. 

(vii) Producers must keep records to show the quantities of the milk 
produced and the name and addresses of the purchasers except when sold 
by retail. 

(\ iii) Every facility must be given at all times to any person authorised 
by th& Licensing Authority to inspect the premises, processes of produc¬ 
tion, equipment, methods and records, and to take samples of the riiilk 
(free of charge). 

Refusal to Orantf or Revocation of. Licence. —A producer’s 
licence shall not be suspended or revoked by reason only of his 
-millt being found not to comply with the conditions of the licence 
after it has left his custody and control, if he proves that such 
non-compliance was not doe to any act or default of himself or 
of his seiwants or agents. 

If a licensing authority—other than the Minister of Health— 
refuses to grant a licence, a person aggrieved by such a decision 
may within seven days appeal to the Minister, whose decision 
ehall be final. 
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RED CLOVER. 

Pbofbssob B. 6. Stapledon, M.A., and B. D. Williahs, B.Sc., 
Weigh Plant Breeding Station, Aberystwyth. 

Bed Clover (Trifolium pratense) takes high rank among 
fodder plants, not only on account of the quantity but also of 
the quality of its produce. It is one of the most common and 
widely distributed of the clovers. 

A large number of different types of red clover occur; they 
may conveniently be classified as follows )— 

1. Wild or Indigenous Bed Clover. 

2. Cultivated or Commercial Bed Clover: 

(a) Broad Bed Clover. 

(b) Late-Flowering Bed Clover or Single-Cut Cowgrass. 

Bed clover is put on the market under various descriptions, 

mostly comprising the name “cowgrass”; seed sold under 
these names is generally only a strain of either broad red clover 
or late-flowering red clover. 

Description of the Plant.—Bed clover as a crop is generally 
treated as a biennial, that is to say, as lasting for two years; 
some strains certainly last no longer, but others persist for 
(inite a number of years. The plant may therefore beet be 
regarded as a short-lived perennial. 

On the other hand but few strains survive the harvesting of 
two successive crops, or the taking of a hay and seed crop iq 
the first year. Most strains have more or less deep-going tap 
roots, and produce a number of stems bearing an abundance of 
leaves, each made up of three broad leaflets, which are usually 
more or less hairy. The flower heads are generally fairly 
numerous and vary from deep red to delicate shades of pink. 

Wild or Iiidigeiioiu Bed Olawt. —^This form is of lower 
growth than the commercial strains, the leaves are usually 
smaller and the stems tend to be more woody; a great number 
of forms occur. The majority of the wild red clovers flower 
early in the spring. 

Wild red clover is met with in fair abundance on some types 
of old grasslands, chiefly on fairly heavy soils and perhaps to 
the greatest extent where the grass is periodicaliy mown for hay. 
Wild red clover is not usaally a stril^g feature of the highest 
olass permanent grasslands. 

‘ Btoad Bad OlOTW. —^The commercial strains of broad red 
Clover are very variable; some have sjEreading hurs on stems 
’4nd leaf-stalks, while the stems of others have short dose-lying 
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hairs, or are sometimeB almost smooth. Broad red dover 
usually flowers about ten days to nearly three weeks earlier 
than i.ate-flowering red, and will usually flower freely during 
the autunm of the year of sowing. It grows rapidly after a 
first cutting and will thus produce either two hay crops or a 
hay crop followed by a seed crop. 

Late-flowecing Bed Clover or Sinj^o-cut Oowgnuw.— 
This variety is not only later than broad red but produces more 
stems with considerably more side branches, especially towards 
the top of the stem. 'Late-flowering red clover seldom produces 
any appreciable number of flowers in the year of sowing; it only 
flowers once in the following season, and although, of course, 
producing some aftermath, does not normally develop suflS- 
ciently to yield a heavy second hay crop; nor will it produce a 
crop of seed after a hay crop. Late-flowering red clover is 
decidedly hardier than broad red, and, largely on account of 
its producing but one crop of fully developed shoots in the first 
year, it is very much longer lived. 

Broad red clover and late-flowering red clover cannot be 
distinguished easily by the characteristics of the stem, leaf or 
flower: it is only the manner of growth and time of flowering 
which afford definite grounds for differentiation. 

It must be pointed out that strains of broad red clover are to 
be met with which fiower nearly as late as late-flowering red, 
whilst early strains of late-flowering red are not uncommon. 

Description of the Seed and Impurities —It is not possible 
to distinguish be^^ween the seeds of late-flowering red clover and 
broad red clover, although the former perhaps tend to be slightly 
larger, probably owing to the fact that this seed has of necessity 
to be harvested from the first and only crop of the season. The 
seed of the wild red clover can similarly not be distinguished with 
certainty from the commercial forms, although it is usually 
decidedly smaller than commercial seed grown in Britain and 
smaller than that from most other sources, while it often, but 
by no means always, contains a greater proportion of yellow 
seeds. 

The shape of the seeds of red clover is a slightly flattened 
oval. At the wider end there is a marked projection (caused 
by what is known as the “ radicle of the embryo,” the put of 
the seed which becomes the root of the |flant). The colour at 
the broad end varies between li^t and de^sh puiple mr vuflet, 
shading down to yellow or greyish yellow at the narrow end. A 
sample will generally also contain a certain proportion of whoOy 
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lemon-yellow, yellow-ochre and brown seeds. A weU harvested 
and well matured sample should be bright and have a good 
colour range, but poorly harvested samples and old samples 
will be of a uniform dull brown appearance and will contain 
but few, if any, purple, violet or bright yellow seeds. 

The coimtry of origin of red clover seed is a matter of very 
great importance. It is therefore desirable to be able to distin¬ 
guish between seed obtained from the several different sources, 
and particularly between foreign and home-grown seed. This 
is a very difficult matter, but it is none the less possible for the 
farmer himself, with a little practice, to distinguish with fair 
accuracy between home-grown seed and. that from certain groups 
of exporting countries. The chief points of difference are :— 

(а) The cliaracter of the weed beeds contained in the sample. 

(б) The weight and size of the seed. 

(c) The proportions ot seed of diflerent colonib met with in the sample. 

The following notes with respect to the seed of the chief 
nationalities of red clover should be of some assistance in 
differentiating between samples. 

Home-Grown : English and Welsh Seed .—All the best strains 
of late-flowering red clover seed should show evidence of having 
been harvested in this country. 

English clovers are seldom harvested under such favourable 
climatic conditions as are those from most of the exporting 
countries. Consequently a fair proportion of brown seeds should 
not be held to count against the sample, and provided that the 
sample is pure, germinations of over 75 per cent, should be 
considered reasonable. English and y/^elsh samples generally 
contain considerably less yellow seed than the majority of 
foreign and Colonial samples, and especially than Chilian, 
Italian or Csmadian. 

British-grown seed is usually larger and weighs more per 
thousand grains than seed ^m abroad, with the excep¬ 
tion of Chilian seed.* Obviously, British samples should 
not contain seeds of foreign impurities. There are no 
impurities that may be regarded as typically British, although 
excess of Cut-leaved Crane’s-bill {Geranium dissectum) is more 
usually associated with British than other samples. 

Dodder is sometimes met with in English clover fields; its 
presence in samples cannot therefore be taken as evidence of 
foreign origin. Should seeds of lucerne, chicory, or ox-tongue 

* The following are the average weighte per 1,000 seed in grammea for 
some of the chief nationalitiee:—Chilian 2'24, British 2KK), Canadian 1*68. 
Italian 1‘69, french 1-66, Wild (Indigenous) 1-M. 
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be present with the dodder, there would be good grounds for 
regarding the sample as not wholly of English origin.* 

Chilian Seed.—This is the largest of the commercial seeds, 
the samples are always of a bright, bold appearance, and usually 
contain over 80 per cent, of yellow seed. The germination is 
invariably high. Most samples contain at least a trace of the 
large dodder {Cuncuta racemosa, var.), and, like most of the 
foreign clovers, frequently contain lucerne. ^ 

Canadian, French, and Italian Seed. —The seed of these 
nationalities is Binall, usually with fairly high percentages of 
yellow seed. Podder is not infrequent in these samples, the 
“ Chilian dodder being sometimes found in samples purport¬ 
ing to be Canadian and the European dodder in French and 
Italian. Seeds of Timothy and of alsike clover are very fre¬ 
quent in Canadian samples, whilst lucerne is particularly 
frequent in Italian and French samples. Both these nation¬ 
alities are characterised by the presence of ox-tongue (Picris 
echioides), whilst sulla (Hedysarum, spp.) is frequent in Italian 
samples, and wild carrot (Dancus carota) more plentiful in 
samples from France than from other sources. 

Central Enropean Seed. —Seed from these sources is inter¬ 
mediate in size between British on the One hand and Cmadian, 
French and Italian on the other. Podder is a more frequent 
.impurity of these than of other European samples, both the 
large and small species being freely met with. Lucerne is 
perhaps even a more common impurity than in Italian samples, 
whilst mayweeds in large or appreciable amount are more often 
met with ip red clover from Central Europe than from other 
sources. Ribgrass (Plantago lanccolata) and docks (Ihimex, 
•spp.) are met with in samples of red clover from practically all 
sources. 

Agricultural Uses of Red Clover. —Red clover is very 
largely used in rotations, and is aPo freely used as an ingredient 
in seeds mixtures for leys of various duration and in mixtures 
for permanent pasture. 

Rotations and Two-Year Leys. —In the south of England red 
clover is chiefly grown as a pure crop for one year, whereas in 
the north and in raoister districts generall}’’ it is largely sown 
with either or both the rye grasses for one- or two-year leys. 
When used alone the amount of seed sown varies considerably 
from district to district, but 16 lb. of high grade seed for if 
lower grade seed is used, the germinoble equivalent of 16 lb. 

♦ See Leaflet 326, Injurious Weed Seeds in Grasses and Clovers Harvested 
for Seed in Britain. 
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of high grade seed) is for most districts to be regarded as a 
maximum seeding. In East Anglia the seed is usually drilled 
into a cereal crop at a rate of seeding varying from 8 to 17 lb. 
per acre. In mixtures with rye grasses the amount of red 
clover is usually about 7 to 10 lb. 

Remunerative crops of red clover, whether pure or in mix¬ 
ture, cannot be grown at frequent intervals on the same land; 
it usually needs four years, and often a much longer period, 
before the soil will again be capable of yielding a good crop. 
Land which has become incapable of growing clover is termed 
“ clover-sick : this is frequently due to infection of the ground 
with the fungus Sclerotinia trifoliorum^ to eelworm (Tylenchvs 
demBtairix"' or <o a joint attack of both, and it may sometimes 
possibly be due to the Glaosporiiim disease of clover,* 

The ordinary biennial broad red clover is usually employed in 
rotations largely on account of the greater winter keep, earlier 
hay crop and greate]* aftermath which it provides, though it 
should be noted that a good late-flowering strain will generally 
produce the heauest hay crop. 

There appears fo be no doubt that British strains of biennial 
red clovers are capable of yielding more hay and aftermath, and 
of affording more winter keep, than the foreign clovers. For 
one-year leys English broad red from the Eastern Counties is 
probably the best, but certain broid red clovers from the 
Western Counties, such as the Vale of (^Iwyd red and Dorset 
marl, arc, ))y virtue of their greater persisting qualities, more 
suitable for two-year leys. 

Chilian, New Zealand, and American medium are probably 
the best foreign clovers for one-year leys, but for two-year leys 
preference should be given to Canadian and Brittany red clover 
and to cloveis from Bohemia. Italian clover should never be 
sown. 

For stubble and winter glazing broad red grown in the 
Eastern Counties is undoubtedly the best, while Chilian is 
apparentlj the best of the foreign clovers. 

Lony Leys and Permanent Mixtures ,—The various strains of 
late-flowering red clover (single-cut clovers) should always be 
used in seeds mixtures for three years and upwards since they 
are more persistent (lian broad red. 

As in the case of the early red clovers, the British strains of 
late-flowering red are decidedly better than any of the foreign 

* See Lea6et«4G (Stem Eelworm) and 271 (Cltrver Stem-Hot) also Plant 
Breeding Work at Abery 8 tW 3 »th, this Journal, Oct. and Nov,, 1920 ; and Jour. 
RA.SB, Vol 79, pp. 68-88. 
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late reds. For three-year and possibly four-year leys a good 
ordinary strain of English late-flowering red is generally to be 
recommended, but for longer leys and for permanent pastures 
preference should be given to the extra late Montgomeryshire 
and Cornish marl types. These latter strains are also applicable 
to three- and four-year leys in many districts. Of the foreign 
strains of late-flowering red some of those from Canada have 
given good results in this country for longer leys. 

The American Mammoth, although capable of giving very 
heavy yields of hay in the first harvest year, has, in Wales at 
all events, not proved to be long-persisting, and, except perhaps 
under particularly favourable conditions, has a too restricted 
growing season to be recommended for inclusion in a long- 
duration general purpose mixture. 

Denmark and certain parts of Sweden produce fairly persis¬ 
tent late red clovers, but clovers from north Sweden and Norway 
have too brief a growing season to be grown economically in this 
country. Tliere is insufficient evidence as to wild red clover to 
warrant one to recommend its inclusion even in permanent 
mixtures—most of the genuine strains of unimproved wild red 
clover appear to be very poor yielders, and some at least are 
certainly not long-persisting plants. 

Seeding and Early Management of Young Clover Leys .—If 
the soils contain sufficient lime, satisfactory stands of red 
clover may be obtained on nearly all types of soil, except sandy, 
peaty and water-logged soils, but if the land is sour the clover 
will die back in a comparatively short time. All soils deficient 
in lime should, therefore, receive a dressing of lime before red 
clover is sown either alone or in mixtures. 

The seed may be sown any time from the middle of March to 
,jthe end of July. It is usually sown during April with a cereal 
nurse crop. If sown under winter wheat, the ground should be 
thoroughl}' harrowed in spring before sowing, and when the 
surface soil is dry the seed is sown, then completely harrowed in 
by means of a light peg-harrow, and rolled. 

Special care should be taken in selecting a suitable variety 
as a nurse crop. Preference should be given to early or medium 
varieties which tiller sparingly and have a stiff straw of good 
standing ability, for instance, Yielder, Record, and Victory as- 
oat nurse crops, and (loldthorpe and fitandwell as barley 
varieties. A mixture of oats and wheat, on account of its 
greater standing ability, has been used as a nurse crop with 
very good results in certain districts. 
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A clean, firm seed bed of .moderately good tilth is necessary 
for a good take. In districts of low rainfall efforts should be 
made to conserv’C as much moisture as possible in the soU. 

The seeds are sown broadcast, either by hand or by a seed- 
barrow, or drilled by means of a com drill. If drilled it should 
not be covered to a depth of more than one inch, but the best 
depth for covering red clover seeds is three-eighths of an inch to 
one-half inch. (See this Journal, Vol. XXIX, pp. 58,182,1125.) 

Good takes depend, to a very large extent, on the thorough¬ 
ness with which the seeds are covered. Since it is not possible 
to cover the seeds properly when the soil is wet, it is of the 
utmost importance that the surface soil should be perfectly dry 
when the seeds are sown broadcast. They should then be 
thoroughly harrowed in by means of a light peg-harrow or a 
chain-harrow; these have been found to give better results than 
the horse hay-rake and the Cambridge roller. The practice of 
covering clover seeds with the smooth roller alone is not recom¬ 
mended, as very many seeds are left uncovered. The covering 
implement should always be followed by the roller in order to 
consolidate the soil. If the soil is inclined to be loose and 
spongy a Cambridge roller should be employed. 

It is advisable when cutting the nurse crop to set the binder 
knives fairly high so as to avoid serious injury to the young 
plants. 

Red clover seems to respond more readily to applications of 
phosphate manures and farmyard manure than most crops. If 
these manures were not supplied to the nurse crop, it will be 
foimd a paying proposition to give the young “ see^ ” a dress¬ 
ing of about 5 cwt. of basic slag or 10 to 15 tons of farm-yard 
manm-e during the first autumn. On certain classes of soil it is 
also necessary to apply an adequate dressing of a suitable potash 
fertiliser, in order to ensure a good clover stand. 

The grazing should be carefully regulated during the first 
autumn and winter. Bed clover should not be allowed to 
become “ winter proud ’’ but, on the other hand, it should not 
be too closely grazed. 

It is not advisable to continue the grazing late into the spring 
if the clover is intended for hay. Fields which are put up for hay 
not later than the end of Febmary will, as a rule, give the 
heaviest crop. 

The hay crop should be cut early before the clover attains 
the stage of full bloom. Not only will the quality of the fodder 
greatly diminish but the persisting powers will be serioQSly 
impaired if red dovei' is permitted to run to seed. 
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POSITION AND PROSPECTS OF 
EX-SERVICE SMALL HOLDERS. 

On the 18th December, 1918, the Government started its 
scheme for the settlement of ex-Service men on small holdings, 
and in approximately four years between that date and the 
15lh January, 1928, 18,960 applicants have been provided with 
holdings in England and Wales covering a total area of 268,407 
acres. All of these, with comparatively few exceptions, are ex- 
Service men. At the request of the Council of Agriculture for 
England, the Ministry has recently prepared a report,* based on 
inquiries by its District Commissioners, as to the general 
position of these ex-Service holders. 

The report contains, in the first place, a summary of the 
changes which were made by tho Land Settlement (Facilities) 
Act, 1919, in the conditions under which small holdings were 
prorided. The most important of these was that while before 
the war County Councils were only authorised to acquire land 
for which they could obtain routs suflBcient to cover all out¬ 
goings. under the new Act the Councils are not restricted in this 
way and the Ministry defrays all necessary and reasonable loss 
inclined. Owing to the rise in the rate of interest which the 
local authorities must pay on money borrowed for the purchase 
of the land and the erection of cottages, farm buildings, etc., 
and to the greatly increased cost of building, it would not have 
been possible to settle the men without incurring financial loss. 
The Act provides, however, that such loss shall fall on the 
Exchequer and not on local rates. 

Agricultural Oonditions in 1921 and 1922. —Of the 18,960 
men settled, about 11,000 have taken occupation of their 
.holdings since the harvest of 1920. Consequently lees than 
8.000 have derived any benefit from the high prices which were 
realised for the produce of the 1919 and 1920 harvests. 
Between Michaelmas, 1920, and the end of 1921 the number 
who entered into occupation was 7,000. During this period the 
cost of ingoing was at its highest. Tenant right valuations 
were made on the highest basis known in this country for 
generations. Cattle, horses and implements purchased by small 
holders were also very expensive. Unfortunately, the drought 
of 1921 had disastrous results over a large part of England and 
Wales resulting in a scarcity of summer grass in stock-raising 

* .Obtainable from H.M. Stationery Office, Imperial House, Eiugsway, 
W.C.2. Price 6id., post free. 
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and dairying districts and a small yield of com on the lighter 
lands, especially in the East of England. Among growers of 
wheat and oats, the nnfavonrable conditions were to some extent 
relieved by the receipt of the Government Com Subsidy in 
January. 1922. Put market gardeners who, in many parts of 
the country, had Butfered most severely fiom the weather con* 
ditions received no share of the subsidy. Conditions in 1922, 
although different from those which obtnimd in 1921, were no 
better. The drought in the spring, followed by the unprece¬ 
dented fall in the value of agricultural produce and stock, 
produced conditions at the end of the year which caused all 
occupiers of agricultural land the most serious anxiety. The 
reduced purchasing power of the public generally has not only 
had the effect of reducing the price of market garden and special 
crops, but also makes it extremely difficult at times for growers 
to effect sales at any price. 

The agricultural depression hrs unquestionably affected the 
ex-Service small holders no less than other farmers. Few, if 
am, have succeeded in getting through their fiist two or three 
years on the land without losing money, and no amount of 
induotry, knowledge and experience could have prevented them 
from suffering a serious depletion of capital. 

Proportion of “ Casualties.” —In spite, however, of the fact 
that circumstances have been wholly adverse, the proportion 
of actual failures among the men settled since the beginning 
of 1919 has been surprisingly small. The number of failures, 
i.e , the number who have left their holdings after deducting 
those who have died or left for personal reasons, amounts to 
only 1.226 from the Armistice to Lady Day, 1923. During that 
period, as already stated, the number of men provided with 
holdings was 18,960, so that the failures may be regarded as 
6'5 per cent, for the whole period. 

Tt is interesting to compare these figures with the correspond¬ 
ing figures as to the number of failures among Ihe statutory 
small holders who were placed on the land by Councils during 
the period 1908-14. During these years some 14,000 men 
were provided with holdings and less than 1 per cent, per annum 
failed, or rather more than 4 per cent, in seven years. This 
result was obtained on a rising market when conditions were, 
speaking generally, favourable to the development of the small 
holding movement. Having regard to the adverse conditions 
which have prevailed since 1920, the failure of 6’6 per cent, of 
ex-Service small holders in about three years can scarcely fee 
regarded as unsatisfactory. 
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Among the factors accountable for this small wastage chief 
place must be given to the admirable “ grit,” thrift, and energy 
displayed by the majority of the small holders themselves. It 
should also be remembered that, as compared with other occu¬ 
piers of agricultural land, a small holder has an advantage in 
that be seldom has to pay away much in wages, the work of his 
holding being performed pnncipally by himself and his family. 

Abatement of Bent and Provision of Credit. —^The principal 
means which have been used by local authorities to assist small 
holders to carry on during recent adverse seasons have 
been the abatement of rent and provision of credit. As 
soon as it became apparent that a “slump” in prices 
had arrived, a demand for a reduction in Vents arose in various 
parts of the country. The Ministry was not prepared to agree 
to Councils reducing permanently rents at Michaelmas, 1921, 
and Lady Pay, 1922, as it seemed at those dates impossible to 
foresee what the future course of agricultural prices might be, 
and there was consequently no satisfactorj' basis on which to 
revise rents. On the other hand, the Ministry approved of 
Councils making substantial temporary abatements in suitable 
cases so as to meet the exceptional difficulties in which small 
holders found themselves. Since Michaelmas, 1922, rents have 
been permanently reduced in many districts. The circum¬ 
stances, however, vary from county to county, and applications 
have been dealt with on their merits. The extent to which 
relief has been given by abating rent may be gauged by the fact 
that, taking the country as a whole, nearly 20 per cent, of the 
aggregate half-years’ rent roll on the post-war estate was 
remitted at Micliaelmas, 1922. Other remissions were made at 
Michaelmas. 1921, Lady Day, 1922, and Lady Day, 192S. 

(jouncils have also in suitable cases assisted their tenants to 
overcome difficulties due to shortage of capital by giving them 
time in which to pay tenant right valuation, and also by guaran¬ 
teeing advances from the banks under Section 18 of the Act. 
The tenant-right in arrears at one time amounted in England 
and Wales to aboiit i'70,000, which is being rapidly reduced by 
instalments. Similarly, the amount of loans guaranteed by 
Councils in favour of their tenants is over jC 160,000. These 
are, however, methods which need to be very carefully watched 
by local authorities. While credit often proves invaluable to 
an energetic and enterprising small holder, the necessity for 
the regular payment of interest or arrears of debt frequently 
proves a burden which a less successful man is unable to bear. 
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Ttttun Proipeets. —The number of actual failures can be 
ascertained by statistical returns, but it is more difficult to state 
what are the future prospects of the ex-Service small holders. 
That involves a venture into the realms of prophecy. Difficult 
as it is, however, to foresee the future, one statement can be 
made without any qualification, namely, that if the 1928 season 
proves as bad as either 1921 or 1922, and agricultural prices 
continue as unremunerative, the number of failures is certain 
to show a serious increase. 

An ex-Service man who entered into the occupation of his 
holding in 1919 or 1920 with a capital of £500 has probably less 
than £800 left to-day. Everything that he bought then has 
fallen in value by at least 40 per cent., and the seasons have 
been such that he has been scarcely able to live from his holding 
let alone save money. Consequently he is inevitably in a weak 
position, and another bad year will materially reduce or even 
destroy his chances of pulling through. On the other hand, the 
evidence shows that practically all over the country the abate¬ 
ment of rent and other concessions which have been granted 
have been greatly appreciated by the ex-Service men, and they, 
with a few exceptions, are determined to make a success of their 
enterprise. 

Taking the scheme as a whole, and having regard to the 
extremely imfavourable conditions which have prevailed in the 
last two years, the general conclusions arrived at are:— 

(a) that the proportion of actual failures is surprisingly 
small: up to Lady Day, 1923, the total number of tenants 
who had left their holdings for financial or similar reasons 
was 1,226 out of the 18,9W provided with holdings since the 
Armistice, or 6‘6 per cent.; 

(b) that the extent to which the number of “ casualties ” 
is increased in the near future will depend primarily on the 
character of the next season or two and the future course of 
agiicultural prices; 

(c) that, in the event of the present season proving as bad 
as either the 1921 or 1922 seasons, the number of failures 
might be considerably increased; on the other hand, if the 
generaLconditions of agriculture improve in the next year or 
two there is no reason why the great majority of ex-Service 
settlers should not succeed in their enterprise; 

(d) that, while failures attract attention, the most striking 
fact at the present time is the large proportion of ex-Sertioe 
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men who are cultivating their holdings well and increasing 
their head of stock; 

(e) that, generally speaking, the “ morale ” of the settlers 
is good and rents are being paid satisfactorily. 

COUNCIL OF AGRICULTURE FOR 
ENGLAND. 

The Council of Agriculture for England held its Tenth 
Meeting on Thursday, 10th May, 1928, at the Middlesex 
Guildhall, Westminster, and, in the first place, unanimously 
elected Hir Douglas Newton, K.B.E., M.P,, to be Chairman 
for the year 1923. 

Statement by the Minister. —The Minister of Agriculture 
made a statement in continuation of that made by him 
before the December meeting of the Council. lie referred espe¬ 
cially to proposals which had been, or were to be, brought for- 
word in the present Session of I’arliaraent. In regard to railway 
rates, he pointed out that, as a result of the action of the Agri¬ 
cultural Committee of the House of Commons, an average 
reduction of one-seventh had been obtained in railway rates on 
agricultural products, which amounted to about 21* million 
pounds. The beer duty had been reduced, which assisted the 
grower of barley, and the cider duty had been abolished. In 
connection with the establishment of co-operative milk-collecting 
depots and cheese factories, as recommended by the Agricultural 
Tribunal, ho drew attention to the provisions of the Trade 
Facilities Act, by which loans of £5,000 and upwards could be 
made for such purposes on advantageous terms. For smaller 
schemes loans would be obtainable direct from the Ministry of 
Agriculture on similar terms. The remission of the duty on 
sugar manufactured from English sugar beet would still con¬ 
tinue; ho was glad to say that the sugar beet industry was 
really going ahead and flourishing. 

The Agricultural Credits Bill would shortly be introduced. 
The delay in this matter was mainly the result of the criticisms 
which had been brought forward, but it had been useful delay, 
inasmuch as it would be found that the annual payments for 
interest and sinking fund for long tem^ mortgage credits as 
suggested by the Bill would be about 1 per cent, lees than the 
£6 8s. 8d. suggested in the Credits Committee’s Report. A Bill 
would also be introduced laying an excise duty upon imported 
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malting barley. This duty would not affect the price of beer. 
The Merchandise Marks Bill, which had been introduced in the 
House of Commons by a private Member, had reached a second 
reading and was receiving his support. 

Turning to the question of Agricultural Bates, the Minister 
said that it had been arranged that a sum of at least IJ millions 
would be granted from the Eoad Fund towards the upkeep and 
improvement of rural district roads. The whole question of 
rating would, however, be dealt with in a Bill which the Govern¬ 
ment proposed to bring in during another Session, though, in 
(he meantime, it had decided to bring in a smaller Bill in the 
present Session, to reduce the assessments on agricultural land 
from one half to one quarter of the annual value and to make 
good the deficiency out of public funds. This would benefit 
occupiers of land in England and Wales to the extent probably 
of 2f millions. 

In regard to agricultural wages, the Government proposed to 
introduce legislation for the compulsory registration of wages 
agreements arrived at by Conciliation Committees. 

Tn conclusion, the Minister said that it was not going to be 
an easy matter to get these Bills through Parliament, and if 
agriculturists took up the attitude of saying “ After all, these 
Bills are not very much good to us—we want something more,’’ 
the difficulties would be very much increased. If a^l the 
measures \vere got through this Pession, it would constitute a 
fairly big thing for agriculture. He asked the Council to help 
th(' Government all it could to carry through its agricultural 
programme, not as everything that could be done, but as 
being as much as it was possible to do within the present year. 

Tn replj to questions, the Minister said that the question of 
laying an excise duty on malting barley substitutes, as well as 
on malting barley, was now under consideration by the Govern¬ 
ment , that he saw no cause for any suspicion that the rates that 
were taken off agricultural land would be put upon farm build¬ 
ings ; and that the annual payments from the Exchequer to make 
good the amount remitted from agricultural rates would vary 
each year and not be fixed as in the 1896 Act; and that it was 
proposed to extend the maximum period for long term loans 
under the Agricultural Credits Bill to 60 years. 

Sir Merrlk Burrell proposed, and Mr. Hamilton seconded, a 
very hearty vote of thanks to the Minister of Agriculture for his 
statement. Mr. Dallas proposed an amendment to the effect 
that, having heard the Minister’s statement, the Council deeply 
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regretted that the Qovemment intended to do nothing whatever 
for the agricultural worker. The amendment was, however, not 
seconded, and the original motion was carried. 

The Mtmater, in reply, thanked the Council and said, with 
regard to Mr. Dallas’s proposed amendment, that it was the 
deliberate opinirai of the Government that the prosperity of 
the agricultural labourer would be promoted by giving help to 
agriculture. . • 

Oanadiaa OatUe fox Breeding Purposes.—^Lord Strachie 
moved :—“ That this Council is opposed to the proposed admis¬ 
sion of cattle from Canada for breeding purposes.” He called 
attention to similar resolutions which had been passed by the 
principal Breed Societies, as well as by the Agricultural Advisory 
Committee. In moving this resolution he was doing so on 
behalf of all breeders and agriculturists in England and Wales. 
It was remarkable that the Minister was unable to take the 
advice of his Vdvisory Committee in this matter, and had 
announced that he saw no alternative except to proceed with 
the Order. His Lordship recounted the recent history of the 
Canadian cattle question and stated the present position under 
the Importation of Animals Act. The recent pledge in regard 
to breeding cattle had been given by the late Minister of Agri¬ 
culture in the late Parliament, and the present Government 
should be at liberty as regards a domestic affair such as this to 
reverse the decision of a previous Government or Minister. In 
any case, the Order, which alone could be the subject of a pledge, 
could be thrown out by the presentation of an Address by either 
House of Parliament, kfr. German seconded the motion, which, 
after further diRcussion—in the course of which the Minister 
gave his reasons for considering that the Government held itself 
bound to lay an Order, and in which Mr. Owles, Mr. Nicholls, 
Lord Bledisloe Sir Merrik Burrell, and Mr. Donaldson joined— 
the motion was put to the meeting and carried unanimously 

Industrial Interest in Agriculture.—Mr. W. S. Boyce. M.F., 
moved : —” That it is necessary to stimulate on the part of the 
urban and industrial communities greater interest in the develop¬ 
ment of agricultural England.” The mover called attention to 
the fact that during periods of agricultural depression the wages 
of the workers on the land were reduced so low that' many 
labourers were forced out of their employment and migrated to 
the towns or to the Colonies. In the towns, they frequently 
depressed labour conditions, and bringing with them feelings 
against employers in the country creat^ other feelings between 
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urban and rural communities which was certainly not of good¬ 
will. Lahour were showing signs of a better understandii^ of 
the situation, but that was not the case with Agriculture. Com¬ 
binations of traders were exerting themselves to obtain the 
highest possible prices for the articles which agriculturists 
produced. This was detrimental to the interests of agriculture. 

The motion was seconded by Lord Bledisloe, who suggested 
three ways in which to stimulate the interest of urban popula¬ 
tion in agricultural conditions. Firstly, the three organised 
sections of the agricultural community, the land-owners, the 
farmers and the labourers, should do all in their power to 
enlighten the townspeople in regard to agricultural difficulties, 
because of the importance to the latter of a sound agri¬ 
cultural policy. Secondly, there was the Press, and thirdly, 
the Government. The Press had been very useful and active in 
the direction indicated during the last few months. Speakers 
of the Government might also take suitable opportunities of 
emphasising the enormous importance of agricultural prosperity 
to the industrial centres. 

The motion was further discussed by Alderman Bellwood, 
^fr. Cross, Mr. Hainan Porter, put to the meeting and carried. 
Mr. Roj'ce proposed, and Col. Cnurthope seconded, the sugges¬ 
tion that the motion be referred to the Agricultural Advisory 
Committee as to what steps could be taken to give effect to the 
resolution. The Council agreed with the snggestion. 

Cleansing of Ditches and Watercourses. —Alderman S. V. 
Hotchkin moved : “ That the attention of the Ministry of Agri¬ 
culture be called to the urgent need of adequate powers being 
given to County Agricultural C^ommittees to assist, and if 
necessary to compel, owners, occupiers, and Drainage Authori¬ 
ties, who are neglecting their duties, to clean out ditches and 
watercourses.” 

He referred to the fact that owing to the repeal of Part IV 
of the Com Production Act, the County Agricultural Com¬ 
mittees were placed in a very difficult position, and had not 
power to deal with many cases of drainage neglect wMeh they 
felt ought to be dealt with. There were certain areas which had 
no Drainage Authority in control and there were also small areas 
where the Drainage Authorities were unwilling or unable on 
account of the expense to carry out necessary drainage work. 
The County Committees should have power to deal with these 
matters, and to bring pressure to bear on individual owners 
who deliberately neglect their duty of deaning out ditches 
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to the great detriment of their neighbours’ land. Where there 
WB no Drainage Authority, he suggested that the Ministry 
should be empowered to advance money to individuals to get 
drainage works of urgency carried out. The motion was seconded 
by Mr. Bellwood, and discussed by Mr. R. L. Walker, Mr. 
McClracken and Mr. Fitzherbert Brockholes, put to the 
meeting and carried. 

Importation of Foreign Potatoes. —Alderman H. P. Carter, 
O.B.E., moved: “ That the Government be urged to take steps 
to avoid disaster to the potato industry of the country by 
accepting the recommendations of the Tribunal of Eonomists 
and by introducing legislation to prohibit the importation of 
foreign potatoes, except under licence, when the crop in this 
countrj IS deficient or defective.” 

Tie stated that potato growers had suffered unpieeedented loss 
on last season’s crops. He computed it at no less than million 
pounds. Smallholders and ex-Service men were in many cases 
verx' hardly hit and County Councils had been compelled to 
reduce rents to meet the losses sustained. It was very unfair 
that foreign potatoes should be dumped in this country at a time 
of our own over-production. Mr. llotchkin seconded this motion 
and the debate was continued by Mr. Cross, Mr. Gardner, 
Mr. Langford, Air. Pattenson, Major Fawkes, and Mr. Ger¬ 
man. Mr. Clement Smith moved an amendment that all 
words aftei ” country ” ("on second line) be omitted. Major 
Fawkes seconded it, and the amendment was put to the meeting 
and carried by 21 votes to 10. The amendment was then put as 
a substantive motion and carried. Mr. Carter suggested that 
this rc'solution also be referred to the Agrfcultnral Advisory 
Committee. His suggestion was seconded by Mr. Fitzherbert 
Brockholes and agreed to by the Council. 

Protection ol the Plover. —Mr. A. B. White proposed and 
Major F. H. Fawkes seconded the following resolution which 
was put to the meeting and carried :— 

‘‘That, having regard to the greatly diminished number of 
lapwings or common plovers (birds which do an enormous 
amount of good by the destruction of injurious insects in the 
soil), this Council begs to call the attention of the Ministry of 
Agriculture to the desirability of their greater protection and 
preservation.” 

Portion and Prospects of Ex-Service Men. —The Report on 
the present position and future prospects of ex-Service men 
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settled on the land in England and Wales which had been 
laid before the Council was then considered. Mr. Denton 
Woodhead asked for information on two points. First, as to 
whether any women were working on smallholdings in the 
country, and if so with what success. Second, that informa¬ 
tion be forthcoming as to the cost of local and central adminis¬ 
tration which was absent from the Report. He formally moved 
that the Report be received. Mr. Hamilton seconded the 
motion, and pointed out that the percentage of men who had 
failed was very few indeed and was due, in his opinion, at any 
rate in Tjancashire, to the fact that the ('ounty Land Agent was 
very careful in the selection of men as smallholders. Mr. 
Nicholls inquired whether the Ministry insisted in the case of 
Peterborough in their objection to a permanent reduction in 
rents being made whilst such reductions were being sanctioned 
in other districts. The position now was that the better the 
smallholders did, the less likely they were to get their rents put 
down to an economic basis. Mr. Patterson inquired what period 
the Repoit covered. In his county a large number of small¬ 
holders were in difficulties. If an abatement of the whole of 
their rental w'ere given them it would not enable them to carry 
on. A report of Ihe position in twelve months’ time might 
disclose ti very different state of affairs from that set forth in the 
Report. Air. Herman said that the Report read as that of an 
optimist. Tie, like Mr. Patterson, did not think that the Report 
should go forward as a fair example of the present condition 
of affairs. Alderman Quiijney challenged Mr. German’s state¬ 
ment, and after further discussion Mr. German moved that the 
Report be referred back to the Ministry with a request for the 
Ministry to prepare a Report for the Council giving particulars 
as to outstanding rents, the amount of loans advanced and 
repaid, and the amount of valuations outstanding on Lady Day 
last. Mr. Colin Campbell seconded this amendment. Ex- 
Sei-vice smallholders could not, he said, have started farming at 
a worse time, and those who had survived had lived through two 
moat difficult years: only 6 per cent, had failed. Mr. Woodhead 
and Mr. Nicholls spoke on the amendment and agreed to ask for 
further particulars but did not wish to hold back the Report. 
Mr. German then expressed his willingness to withdraw the 
rmendment, and the motion that the Report be received by the 
K council was carried. Sir Francis Floud stated that the 
figures in the Report were those up to Lady Day, 1928, they 
gave the numbers of men who had actually failed and left tlysir 
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holdings up to that date. The Beport was a ^atement of the 
facts as received from the County Councils. If prices remained 
as unremunerative as they had been for the last two years the 
number of failures would be largely increased. The Ministry 
would be glad to get the further information asked fo!r in the 
course of the debate and would get it for the same period as the 
Report covered, i.e., up to Lady Day last. The figures would 
be ready for the next meeting of the Council. ■* 

Beport of Agricultural Adyiaory Oommittee.— The Half- 

Yearly Report (No. 6) to the CJouncils of Agriculture for Eng¬ 
land and Wales of the Proceedings of the Agricultural Advisory 
Committee was, on the motion of Mr. E. W. Langford, received 
by the Council. (The Report is printed below.) 

««»«»• 

AGRICULTURAL ADVISORY COM¬ 
MITTEE FOR ENGLAND AND WALES. 

The following is the half-yearly report (No. 6) to the Councils 
of Agriculture for England and Wales, on the proceedings of the 
Agricultural Advisory Committee :— 

Since the last half-yearly report, dated 30th November, 1922, was issued,♦ 
the Agricultural Advisory Committee has had five meetings, viz.: on 6th 
December, 7th February, 7th March, 18th April, and 2nd May, at which the 
following subjects have been under discussion :— 

(1) The Admission of Breeding Stock from Canada.— The 
Minister stated at the meeting on the 6th December, when the subject was 
referred to in connection with the Importation of Animals Bill which was 
then about to 1)6 introduced into the House of Commons, that the Canadian 
Government had definitely undertaken to admit breeding cattle from this 
country on the same terms as cattle from Canada were admitted into Gieat 
Britain, that any Order of the Ministry laying down tenus of admission of 
^Canadian breeding stock under the Bill would l)e required to be laid upon the 
table of both Houses, and that if an Address against the Order was decided 
upon by either House, the Order would not become operative. At the next 
meeting of the Committee, a draft of the proposed Order was circulated, and 
it was considered that the Ministry should ask the various Breed Societies as 
to their views upon the Order itself, and also as to whether a clause should be 
inserted requiring animals to be tested for abortion disease. At the same 
meeting, however, the Committee unanimously passed the following 
Resolution:—“That the Agricultural Advisory Committee recommends that 
no action be taken under Section (2) of the Importation of Animals Act, 1922, 
until experience bad been obtained as to the working of Section (1).** It was 
at the same time agreed that if the Government found it impracticable to 

^'Seo this Journal^ January, 1923, p. 925. 
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adopt this advicOi tbo Breed Societies shonld be consulted as had been at first 
suggested. 

At the following meeting on the 7th March, the Minister informed the 
Ck>mmitteo that the Government had decided that the proposed Order for the 
admission of breeding animals fiom Canada should proceed, and that the 
Ministry were therefore acting upon the alternative advice given by the 
Committee to refer the draft Order to the Breed Societies for their views in 
the first instance. At the next meeting on the 18th April, the Minister 
informed the Committee that the Breed Societies practically unanimously 
opposed the Order, but he saw no alternative in the circumstances to placing 
an Order before Parliament, and ho invited the Committee to consider what 
provisions should be suggested so as to restrict the Order to the best classes of 
breeding stock only. The Committee, however, decided that the’only course 
they could rightly and logically adopt was to stand by the resolution stated 
above and decline to agree to the impoitation of breeding cattle at all. 

(2) The AdmisBion of Store Stock firom Canada.— Early copiea 
of the Impoiiation of Animals Bill were placed in the hands of the Committee 
at their meeting ou the 6th December and the proposed provisions were 
discussed. It was made quite clear that the Committee could not be 
responsible for the terms of the Bill, which had been based upon a 
Conference at which the late Minister of Agiiculture had presided over a 
month previously, 

(3) The Grant of iB850,0(X) for Agricultural Education and 
Research.—A statement showing the position of the Schemes so far agreed 
up«)ri was laid before the meeting on the 6th December. The Minister informed 
the Committee that the Ti'easuiy had agreed to the view that the money should 
be additional to the State grants which were annually being spent on 
agricultural education and research, and that the Fund with interest should be 
utilised over a period of 5 years ending Slst March, 1927. New schemee 
started out of the money would be maintained after that date by further State 
funds where necessary, though the Ministry had been requested to i educe thia 
contingent cost for maintenance to the lowest possible amount. The statement 
\v liich was subuiicted to the Committee showed that the total of the expenditure 
BO far agreed upon from the Fund stood at £706,885 with a probable annual 
recurring expenditure after 1927 of £108,000. 

The speoial points decided by the Committee in the period under review in 
connection with this grant were the following ;—(1) That the Ministry should 
consider again the question of requiring personal guarantees from the govei nors 
of agricultural institutions that a definite proportion of the expenses of an 
approved undertaking should be raised by voluntary oontributiuns by a oertaiu 
date as a condition of the payment of grants from the Fund. ^ (2) The 
allocation for animal disease research and education. The main grant was 
tuade to Cambridge for the establishment there of an Institute and Professorship 
for the subject. A suitable grant was also agreed upon for the Royal 
Veterinary College at Camden Town, (S) The proposal to add a new daily to> 
the Bodbaston Farm Institute at an approximate cost of £3,000, of which 
£2,250 was proposed to be met by a gmnt from the Fond, was oonridered md 
iqiproved. (4) It was agreed that a grant of from £3,500 to £4,000 amnmi 
far four years should be made to the Campden Experimental Fruit Faeftey^ 
(5) It was agrsed that assistance should be given to a proposal to introdfios 
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merino sheep from the hill country of Peru for the improvement of British 
wool. The sheep were a gift and their importation would only be sanctioned 
under careful restricrions so far as the possibility of intioducing disease was 
concerned. The aim of the Ministry in proposing assistance in the matter was 
to secure that the gift was made the best possible use of from the breeding 
point of view. 

(4) Standaj^d Bates of Agricultural Wages in Certain 
Districts.— -The Committee decided at their meeting on 7th February that it 
is not advisable to hold public enquiries for the ))urpoBe of ascertaining standard 
rates of wages in those districts where no Conciliation Committee decision were 
in operation. The current rates could, it was thought, be supplied, if and when 
required, by the principal Unions of Farmers and Workers. 

(6) Hop Production. —^The Committee was informed at its meeting on 
the 7th February of the circumstances under which it was necessary to 
suggest a limitation of hop production this year. 

(6) Begulations under the Milk and Dairies Aot.—The 
Committee was informed that, in deference to the suggestion which had been 
made to the Ministry of Health by the National Farmers’ Union on the subject 
of the lettering on condensed milk tins, that Ministry had agreed that a 
statement to the effect that condensed skimmed milk was unfit for infants’ food 
should appear on tins containing that product, and that the lettering should be 
large and conspicuous. 

(7) Drainage Unemployment Belief.— The Committee was informed 
that the monies available under this scheme could be applied in certain cas^s 
to pipe drainage work, as well as to the making of open ditches. The cases 
in which grants for pipe drainage might be approved were those which weie 

combined” schemes, i.c., schemes dealing with more than one property in the 
occupation of more than one farmer. 

(8) Agricultural Credit Committee’s Beport.— The Minister’s 
attention was drawn to various points as a result of the Advisory Committee’s 
consideration of this Report. The chief were that the rate of interest for long 
term loans was too high for loans to be of any real benefit to those farmeis 
who need thorn ; that loans had been granted to farmers by the Banks up to 75 
per cent, of present values, or 60 per cent, of tho then value of the land a few 
years back when farms were being bought in consequence of the Government 
guarantee, and that the Banks would probably be prepared to make advances 
with a smaller margin than was suggested in the Committee’s scheme, though 
not for an indefinite period ; that it was a mistake for the Government to treat 
4 igriculture as though it were an ordinary commercial undertaking, disregaid- 
ing the fact that it was a National institution with a National value: 
that in order to put the Industry on its feet again the State must be 
prepared face to tlie risk of some loss, and in any case to give substantially 
better terms than the Banks ; that the ^ per cent, to be charged for expenses* 
and profits of operating companies, and the i per cent, for a reserve fund for 
had debts amounted to a considerable additional charge which was hardly 
justified in view of the onerous conditions, including a “ trustee ” valuation, 
required to be obf>orved where long term credit was to be allowed. The Minister 
informed the Committee that their observations and criticisms would be borne 
in mind in connection with the preparation of the Bill which would be 
introduced into the House of Commons after Easter. 
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(9) Fertilisers and Feeding Stuflfe Act Amendment.— This 
subject had come before the Council of Agriculture at its last meeting, when 
the question was considered of whether the Ministry’s sanction to prosecutions 
proposed by Local Authorities should continue to be required. It was 
represented in Committee that this condition in the present Act bad resulted 
in making the Act a dead letter in many districts. It was stated, however, 
that there had been conferences between farmers, tradeis, and merchants at 
which a considerable measure of agreement as to an equitable procedure for 
all concerned had been obtained. It was finally agreed that the Ministry 
should appoints Committee to consider the various amendments proposed to 
this Act, including that in regard to the sanctioning of prosecutions. 

(10) The Interim Report of the A^rricultural Tribunal of 
Investigation. —At the met ting on the 2nd May, the Committee discussed 
with the Minister the decisions of the Goveinment arising out of the consider¬ 
ation of this Report. The hist decision of the Government was on the 
<|ue8tion of railway rates, viz; “The Government are of opinion that the 
Railway Companies are in a position to reduce rates drastically. The remedy, 
however, lies in the hands of the industry itself, which can make an applica¬ 
tion to the Railway Rates Tribunal established by Parliament for such cases. In 
this coiinection, mot tings between the parties aie being arranged and the 
Ministry of Agriculture has expressed its willingness to give any assistance 
in its power.” The Committee generally approved this decision. It was 
r(*pre8ented that milk, the cliurges for wdiich had not been reduced under the 
locent arrangement, ought to share in it. Incidentally, it was agr<ed that the 
charges for licences under the Milk (Special Designations) Order of the 
Ministry of Ilcaltli should be reduced, if not abolished, as the Order was one 
made in the interest of public health and the charges did not assist the 
pjoductioii of pure milk. 

As to local rates, the (h)vernment had decided “ That the Road Fund 
ISurpliis, amounting probably to over £1,250,000, should be devoted to the 
lelict of lates for the upkeep of rural roads. The Government also intends, 
pending proposals for dealing with the w hole rates (|uestion, to introduce a 
Bill this session to reduce the assessment of agricultural land from one-half to 
one-quarter, making good the difference by an Exchequer grant. This would 
bo in addition to the proposal as to the Road Fund.” The situation was 
explained in detail to the Committee, which was informed that the concession 
would be retrospective till 1st April last, and that the Exchequer grant would 
be a variable one each year so as to make up the whole of the deficiencies in 
that year. 

In regal’d to wheat offals, the Committee was informed that tlie Govern¬ 
ment did not accept the proposals of the Tribunal. The Minister discussed 
with the Committee the difiiculties in the way of accepting the proposals. 

In regard to malting barley, the decision was that “ the Government 
accept the proposal that an Excise Duty at the rate of lOs. a quarter be 
imposed on imported malting barley, to be collected at the brewery, distillery 
or malthouse, with a prefeience of ono-third on barley imported from the 
Dominions. It was pait of the arrangement concluded with the brewing 
industry before the introduction of the Budget that this should not involve 
-any rise in the price of beer. The Government propose to introduce ^ Bill 
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dealing with the matter in the ooui Ee of the present Session/’ The question 
of the possibility of a tax Upon substitutes was raised in the Committee^ and 
the Minister promised to give this point farther consideration. 

In regard to hops, the Committee were informed that ^ The Government 
do not adopt the recommendations of the Tribunal. A little time will be 
necessary to ascertain what will be the probable future consumption of beer. 
The present Control will continue to 1925. The Government recognises 
the claims of the hop-growers and before the expiration of the Control will 
deal with the question.” The Committee expressed agreement with* this 
decision. 

The decision arrived at in regard to potatoes was that The Government 
are not at present prepared to adopt the proposal of the Tribunal that imports 
of foreign potatoes be permitted only under general licence of the President 
of the Board of Trade.” The Minister explained to the Committee that in 
1922 the total importation of potatoes was not larger than 4 per cent, of the- 
whole supply^ and that 1922 was altogether an abnormal year as regards tlie 
home crop. He stated, however, that the Government were ready to consider 
the situation again next session. 

As regards Milk Production, it was stated that “ The Government are in 
favour of the proposals made in paragraph 33 (erection of milk collecting 
depots, etc.) of the Report, and are considering how the proposed 
assistance can best be given.” The Committee were informed that the 
Trade Facilities Committee were quite prepared to give financial assistance 
to agricultural undertakings such as the erection of milk collecting depots, 
bacon factories and so on, in the same way as they gave facilities in other 
industries. One-third of the capital required for building and equipment 
could usually he obtained at 5^ per cent, for 20 years, provided that the 
loan required was not less than £6,000. The Ministry were endeavouring to 
obtain from the Treasury additional facilities to assist the smaller cases, 
e,g,j the erection of cheese factories. 

In regard to Wages, it was announced that “The (ioverament are not 
prepared to adopt the proposal for setting up six District Wages Boards. 
They intend, however, to introduce legislation to make compulsory the 
le^ibtration of agreements arrived at by Conciliation Committees.” As a result 
of the Committee’s discussion, the Minister piomised to see the representatives 
of Labour and the Farmers upon it if they wished. 

In addition, the proposed facilities under the Agricultural Credits Bill which 
was shortly to be introduced were briefly indicated. The recommcndationH 
wiiich tlie Advisory Committee had made at an earlier stage had been taken 
into careful account in drawing up a Bill. Theie was a prospect of the rate of 
interest for long term credit in respect of fanns which had been bought at the 
time of the Gov^nment guarantees being reduced. 

(11) The Reports of the Proceedings of the Various Advisory 
and Departmental Committees set up by the Ministry,<-Two 
Reports have been leceived by the Committee under this head in the period 
under review. Arising out of a discussion on the proceedings of the Electro 
Culture Committee, the Chief Scientific Adviser to the Ministry stated that the 
reauHs of the experiments made by the Committee during the last yoor or tw<»' 
appi^ared to be trustworthy and to put the question of whether aid could b > 
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given to growth by electricity beyond doubt; whether there could be any 
practical application of the resulta, was, however, still to be proved. 

It IS with much regret that the Committee have to import to the Council 
I he heavy loss which they have sustained through the death of Mr. David 
Ferrie, of Parbroath, Cupar. Mr. Perrie was an original member of the 
Advisory Committee and liad rendered valuable services to British Agriculture, 
most recently as a member of the Foot-and-MouthJDisease Committee. The 
Agricultural Advisory Committee passed a vote of condolence with Mr. 
Ferrie’s family and instructed that a suitable letter conveying it should be sent 
to Mrs. Ferrie. His place on the Committee has been filled by the nomination 
oP Mr, John McCaig, of Belmont, Stranraer, l)y the Secretary for Scotland. 

SOFT OILY BACON—ITS CAUSE AND 
PREVENTION. 

F. W. Jackson, B.Se. 

The lack of uniformity in bacon pigs is one of the chief 
handicaps of the curer. Variations in the quality of the fat are 
frequently exhibited, and heavy pecuniary loss is*incurred 
during the disposal of the affected bacon and hams. In 
addition, the curer’s reputation may suffer through no fault 
of his own. 

Soft fat is detrimental to bacon and hams not only on 
account of wastage when cooking, but also because such fat 
develops rancidity more rapidly than firm fat. Moreover, the 
appearance of the bacon leaves much to be desired. 

Unfortunately, there is no certain test by which the onrer 
can forecast the nature of the baoon>fat from an inqiectioii 
of the freshly-killed carcass. Consequently, it is not possible 
to pick out the defective sides and bams until curing has been 
completed. 

The curer’s aim is to trace the cause of soft bacon, in oraer 
to abolish it. The following pages indicate that soft fat 
appears to be the result of a form of mal-nutrition, which 
usually consists in the diet being over rich in oil. 

Nature of Soft Bacon Tat.— Whereas pale dry mild-cured 
bacon and hams possess fat which is firm, white and non-greaay 
to the touch, the soft bacon which is the subject of this article 
seems to lack any coherence, and is distinctly oily. In colour 
it may be pure white, but it is more often yellow, there being 
many gradations and tints of the latter colonr. The soft fot 
IS uButdly subject to rancid changes, which have full darinft 
the mat\mng process. 
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A comparison of the properties of these types of bacon*fat 
enables one to come to a remarkable conclusion, which gives 
a clue to the origin of the soft varieties. 

Soft fat is firm normal fat mixed with oil: that is to say, 
pigs yielding soft fat have produced normal fat in the usual 
way, but have mixed with it concurrently a certain amount 
of oil. The bacon-fat derived therefrom resembles, in its pro^ 
perties, a mixture of normal firm bacon fat with a foreign oil. 
There is a large amount of evidence to show that the oil 
forming the adulteration has been derived from the pig’s food. 

The Practical Origin of Defective Bacon Fat. —Curers are 
usually able to refer back to the feeder, in cases where pigs 
have fttmished defective fat. It has therefore been possible 
to deduce that defects in the fat are associated with certain 
foods. Warnings against the excessive use of such foods have 
occasionally appeared in the Press,* but so far as is known, 
no attempt has hitherto been made to arrange such foods in 
order of selative potency. 

One general characteristic possessed by the objectionable 
foods is apparently a high content of oil. Two aspects of the 
subject deinand attention in consequence: 

(1) Why should a high content of oil in the diet tend to 
modify the normal quality of the pig-fat? 

(2) Have all oils the same effect as regards both the magni¬ 
tude and nature of the softness produced? 

Feeding Excess of Oil to Pigs. —Normally, the pig manu¬ 
factures its body-fat from starch, and such manufactured fat 
is presumed to be of maximum firmness and whiteness. If 
the starch-supply happens to be low, and oil takes the place 
of starch in the diet, it is reasonable to suppose that the 
amount of fat manufactured from starch suffers a reduction, 
and that any excess of oil in the food is used to make good 
the shortage of manufactured fat. 

On the other hand, it is possible that, when the starch supply 
is excessive, the pig will use starch instead of oil for energy- 
production, and in this case the whole of* the oil in the fo^ 
is liable to be transferred to the fat cells without constitutional 
change. External conditions too, such as excessive cold or 
damp may influence the pig to store up every scrap of oil which 
he can extract from his food. 

* See E. T. Hainan, this JourruU, Vol. XXVIII, 1921, Oct., p. 668. and 
“ Feeds end Feeding " (Henry and Morrison), 1922, pp. 621,679. 
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Vatnn ol Effects Prodnced by Excess of Oil. —If defective 
pig-fat consistB of natural fat mixed with an excess of oil 
derived from food, the amount of the resulting deviations in 
character from normal must depend on the properties of the 
oil concerned. 

Most of the oils found in pig-foods are noted for their greater 
or less thirst for oxygen, and might be classified accordingly. 
Combination with oxygen promotes rancidity with its accom¬ 
panying flavours and odours. A special form of rancidity is 
that shown by the “drying” oils which, in combining with 
oxygen, change colour to yellow, and produce a vamish-like 
film over the exposed surface. 

It appears probable, though not actually proved, that soft 
yellow bacon owes its distinctive colour to the existence of a 
drying or semi-drying oil in the fat. It is important therefore 
to mention the “ drying ” property of feeding-stuff oils. This 
is indicated in Table I. The drying capacity of an oil, however, 
cannot be expressed numerically, nor does it necessarily indicate 
the power of the oil for producing soft bacon fat. Some arith¬ 
metical method of expressing “ softening power ” is obviously 
desirable, in order to arrange the feeding-stuff oils accordingly. 
Chemical data, which cannot be touched upon here, will 
enable us to do this. 

Softening Power ol Oils. —Owing to fundamental differences 
in composition the actual softening power of feeding-stuff oils 
varies between considerable limits, as indicated in Table I. 
This table shows the softening powers expressed in figures. 

Table I. 

Belattve Powers of Various Oils fob Production op 
Soft Pig-Fat. 
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Oat 

15 
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SoTa Bean 

35 
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Rice 

14 
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Maise 

26 
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Peanut 



Beech Nut 

23 
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12 
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Barley 

10 

BD 

Wheat ... 

18 

SD 
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6 
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Pea 

18 
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Bean 

6 
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calculated from the chemical properties of the oils. The 
best way to explain “softening power” is to define it as 
“ the number of parte by taeight of firm pig-fat tohieh, if 
admued vith 10 parte of the oU tn queetion, worM fumieh a 
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blen^ hanng a standard degree of softness.” For examine, 
10 parts of linseed oil mixed with 60 of firm pig-fat would pro¬ 
duce a mixture equally as soft as a blend of 10 parts of rice oil 
with 14 of firm pig-fat. In other words the greater the soften¬ 
ing power of an oil, the more pig-fat will be softened by a given 
weight of it. 

Excess of OU in a Food. —^The next point to be mentioned 
is that the quantity of surplus oil is quite as important as its 
quality. In order to grade pig-foods relatively amongst them¬ 
selves with respect to their softening power, it is therefore 
necessary to obtain the combined effect of quality and quantity 
by multiplying the amount of oil available for softening, by the 
softening fower as taken from Table I. 

What is the amount of oil in a food, which is available for 
softening? In default of any data to guide one, it is necessary 
to make an assumption or two. Any excess of oil above that 
required for energj’-production, is available for softening. Un¬ 
fortunately, there is not, as far as is known, any method of 
determining the amount of oil needed for energy-production. 
This is because the amount and nature of the other dietary 
constituents influence the pig in its choice of fuel. It appews 
possible that the richer the diet in starch, the more likely is 
the pig to use starch as its source of energy. In such a case the 
oil is liable to be transferred at once to the fat-cells. 

Owing to the meagre state of our knowledge it is impossible 
to say what proportions must exist between the dietary units 
in order to minimise this possibility, but we can best guard 
against this direct transference of oil by having the oil-content 
of the diet as low as possible. Hence there is.no maximum 
percentage of oil which is safe; any oil present is liable to 
appear in the pig-fat. The effect of the oil on the pig-fat is 
proportional to its softening power, and hence the best way of 
grading f )od°, when considering the possibility of their causing 
soft fat, is by multiplying the oil-content by the appropriate 
softening power, and comparing the products obtained. This 
has been done for various foods in Table IT, the products being 
arranged in descending order under the heading “ Softening 
Power of Food.” 

It only remains to explain how the oil-content of the food, 
as given in this table, is obtained. Obviously, for the amount 
of oil present we must use the “digestible” figure, which is 
given as a percentage on the actual food. Foods vary in dry 
matter, in total digestible matter, and in starch equivalent. 
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and for the present it has been decided that foods can best be 
compared in oil-content by calculating the percentage of diges¬ 
tible oil on the basis of the starch-equivalent. This then is 
the figure used in Table II. 

Tablb II. 

Typical Foodstuffs used fob Pigs. 

RetiAttve Capacutt, Weicsht fob Weight, fob Pboducihg 

Soft Fat. 


Koodstuffs 1 

1 

Digestible 

Oil per cent, on 
Starch 
Equivalent. 

Softening 
Pow5r of 
Oil 

Softening , 
Power of 
Food 

1 

Nutritive 

ratio 

1 to 

Linseed Cnke, foreign ... ' 

12-2 

60 

732 

2 

8oya Beans.' 

20*0 

35 

700 

2 

Beicch Hast. 

28*0 

23 

(‘44 

7 

Cottonseed, Egypt.i 

.25 7 

21 

mo 

6 

Maisc Germ Meal . 

15*0 

26 

390 

7 

Peanuts, whole ... , 

30*7 

12 

368 

4 

Boja Bean Cake . 

0-3 

85 

326 

1 

Cotton Cake, deoort ... 1 

13*2 

21 

277 

1 

Linseed Cake Meal. . 

1*4 

GO 

264 

1 

Hominy Chop, high grade... 

9*3 

26 

242 

12 

Rice Meal .; 

16*0 

14 

224 

9 

Maiae Germ Cake. 

8*5 

26 

221 

5 

Distillers* Grains, dry 

17*8 

10 

178 

3 

Groundnut Cake, nndec. ... 

U*4 

12 

173 

1 

Maiac Gluten Meal. 

5*4 

26 

14(» 

2 

Oatmeal, prepared. 

Brewers’ Grains, fresh 

8*8 

13*0 

15 

10 

132 

130 

5 

3 

Maise. 

4*8 

26 

125 

11 

Sharps . 

r»*T 

18 

12 J 

4 

Pollards . 

6*7 

> 18 

121 

5 

Brewers’ Grains, dried 

11*6 

1 

116 

4 

Groundnut Cske, deoort. ... 

9*3 

12 

112 

1 

Wheat Bi*an ... .. 

6*3 


112 

4 

Oau. :. 

6*7 

1 15 

101 

7 

Maisc Gluten Feed. 

3*6 

i 26 

93 

3 

8oya Bean Meal, extd. 

2*2 

.15 

77 

1 

Fine Midillings . 

4*3 

« 18 

76 

5 

Barley Bran . 

5*1 

10 

51 

6 

Barley Malt Culms. 

3*5 

10 

35 

3 

Wheat . 

V7 

« 18 

31 

7 

Pi*as. 

1*5 

18 

27 

3 

Barley . 

1*7 

10 

17 

10 

Beans. 

1-8 

i 0 

11 

. 2 

Bye. 

1*5 

6 

9 

7 

Bice, liclished ... ... ' 

0*3 

> 14 

4 

13 

Palip kernels, whole ... , 

33-4 

— 

— 

16 

Cooonnt Cake ... . < 

13*1 

— 


4 

Palm Kamel Cake, impd. ... 
Ooounut Cake Meal. 

I 130 

1 


5 

8*8 



4 

Xilk, Whey .. 

, 8«3 

« 

— 

9 

Palm Kernel Meal, extd. ... 

3*7 

— 

— 

8 

Blood Meal. 

1 1*8 


— 

— 

BeparaM . 

1*3 

J 


3 

Potatoes A.. ..j 

[ ““ 

1 

I 


16 
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Soft bacon fat arises from two causes, both of which must 
operate together: there must be excess of oil in the food, and. 
the oil must have the power of softening firm pig-fat. In 
consequence two foods may be equally effective in causing 
softness if the larger excess of oil in the one food is balanced 
by the greater softening power of the oil in the other food. 

Although Table II may require modification as our detailed 
knowledge of this subject widens, it appears to fit in with ail 
the facts &s at present known: and chiefly it provides a useful 
guide for pig-feeders by indicating how foods compare with 
regard to fat-softening. 

The column of nutritive ratios has been included in order 
to indicate that many of the foods cannot in any case be 
employed alone. If the supplement, called for by an unbalanced 
food, be chosen from amongst those foods at or near the bottom 
of the list, the potential danger of causing softness is thereby 
automatically reduced. 

In this connection, it can be realised how dangerous are such 
foods as maize germ meal and cake, and rice meal. These 
three foods have almost ideal nutritive ratios, and the unwary 
might use them as basic components of a diet. It is perhaps 
significant that maize germ products and rice meal appear to 
be amongst the most frequent constituents of diets causing 
soft oily bacon. 

In default of more exact knowledge it is difficult to say 
where the safety-line can be drawn in this list of foods, but 
an upper limit of 50 units of softening power in the case of the 
food is suggested. Any food having a greater softening ten¬ 
dency must be blended with one having zero softening power 
and an appropriate nutritive ratio, so that the mixture has a 
^ softening power of not more than 50 units, and the less the 
better. The diet should contain only one “softening” food 
at any one time. In the case of -nine foods which appear at th*' 
base of the table, it is not possible at present to calculate the 
softening power. The only criterion to apply is, therefore, the 
oil-content, and those which show the lowest figure should be 
preferred. 

Kote on Fiah Meal. —The case of fish meal is somewhat 
peculiar. The oils contained in fish are exceptional because 
of their outstanding tendency to cauee softness and rancidity. 
The writer believes that there is no real difference between 
“ white ” fish oils and other varieties in '.this respect. More¬ 
over, rancid fish-oil is far more objectionable thfui rancid 



1028.1 


HtiBDLB MaEIKO Bt BlAOHniBBE. 


267 


vegetable oil. Fish meal varies in composition but its softening- 
power can be taken as 220 units. 

This subject is a very controversial one. Whilst it is gener¬ 
ally admitted that young pigs derive a considerable amount of 
benefit from the use of fish meal, the important question of 
the quantity to be fed, and the far more vital question—from 
the curer’s standpoint—as to whether the use of this meal, in 
the early stages only of a pig’s life, will communicate a taint 
to the cured hams and bacon, however long the subsequent 
period during which fish meal is withheld, can only be 
definitely determined by careful and exhaustive practical tests. 

It is believed that such tests w’ill shortly be undertaken. 
Whatever may be the outcome of these experiments, the effect 
of the use of fish meal on the trade in home-cured bacon 
has been so disastrous that, at the present stage, the majority 
of bacon curers take up the firm attitude of discouraging ita 
use entirely, as their losses in connection with this fishy bacon 
have been extremely heavy. 

HURDLE MAKING BY MACHINERY IN 
NORTH WALES. 

CoBIMUKICATEn BV THE RuRAT. InDVSTRIBS InTELLIOBNCB 

Bureau.* 

In giving the following brief account of hurdle manufac¬ 
ture as carried on at hake Vymwy, on the estate of the 
TJrerpool Corporation, the Bureau w indebted to Colonel 
J.Ji. Forrester Addie,C.B.E.,the agent and manager of the 
estate, for his interest in rural industries and his kindness 
in arranging a visit to the estate. 

Hurdle-making was started on the I^ake Vyrnwy estate rather 
more than 12 months ago, as there was found to be available a 
large quantify of thinnings which were otheiwise of little use or 
value. The place is not easy of access; ten miles of mountain 
road separate it from the nearest railway station, and the cost 
of transport makes timber grown there unmarketable. 

The type' of hurdle made is of a heavier kind than the usnal 
cleft variety chiefly produced in England, and will make, in 
fact, a. solid perma nent fencing which cattle cannot break down. 

* Inquiries aririag out of this article and spplioations for reprints s^uld 
M mpdo' to the Secretary, Rural Industries InteUieence Bureau, 258/262^ 
Westminster Bridge Road, London, BE.!. 
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The sketches show a stock pattern 6 ft. by 4 ft. hurdle with 
4 cross bars and also a standard 6 ft. by 8 ft. hurdle and gate. 
They are made in various sizes and with 4 to 6 otoss bats as 
required. 

The hurdles are chiefly of larch and Douglas fir thinnings 
used green, and, with the exception of fitting them together, 
they are almost entirely machine made. The posts are about 
8 in. by 4 in. in section, and the cross bars are circular morticed 
into holes about 11 in. or in. diameter drilled in them. The 
projecting peg seen in the sketch is the means of securing one 
hurdle to another, and pro^'ide8 a very simple and efEective 
means of obtaining a solid continuous fence. 

Output and Oosts. —^Eight men are employed on this work 
under a foreman, and their output is from 280-800 hurdles per 
week. They work at a piece rate which is at present Is. 2d. per 
hurdle, and at this price earn considerably higher wages than 
the other employees on the estate. 

When certain improvements in the plant alluded to below are 
effected, the output should be materially increased, and the 
rate may be somewhat diminished in consequence. The 
remunerative vahre to the estate of the timber used in a standard 
€ ft. by 4 ft. hurdle is reckoned at about 6d., and the finished 
hurdles sell readily at 48s. per dozen, delivered on rail. The 
transport charges to the nearest station are about 8d. per hurdle, 
while to the London area or the north and south of England 
generally it becomes about 8d. or 9d. During the last ten or 
•eleven months between ten and twelve thousand hurdles have 
been sold to all parts of the Kingdom. Of course, to deal with 
this quantity, an active and efficient selling organisation is 
essential, and this and the general management are conducted 
from Colonel Addic’s offices in Shrewsbury, and it is understood 
that the demand is now considerable, and proving to be in excess 
of the capacity of the plant. 

Plant and Equipment. —The industry is ctuxied on practically 
in the open air, as the workshop consists of little more than a 
roof over the machinery, and protection on one ude from pre¬ 
vailing winds. The machinery and fixed plant ccmrist of one 
5-b.p. oil engine driving a circular saw about 18 in. diameter; 
one 9-h.p. oil engine which drives a cirealar saw about 28 in. 
•diameter; a special appliance locally made for trimming the 
ends of the cross bars to a circular shape and to push fit into 
the mortice holes drilled in the posts. At one time this trim¬ 
ming was done by hand, but this simple apparatus esa perimm 
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Fic. 1 -Stock Pattern 6 ft by 4 ft. Hurdle with 
4 Cl css Bars. 


FlO. 2.—Cwss Bai Tcmms, 
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the operation much more perfectly at the rate of about 6 or 6 
cross bars per minute as against the old rate of about 12-15 
cross-bar tenons per hour. 

The sketches show the difference between the old and new 
methods of tri mm in g . The trimming machine consists of a 
hollow funnel-shaped tool-holder very similar to a spoke 
trimmer carrying an appropriately shaped internal knife. This 
is rotated at from 500-600 revolutions per -minute, the rod to 
be trimmed is gripped near the far end in a hinged tong vice 
which allows of a small amount of movement backwards and 
forwards, and the end to be trimmed is forced into the rotating 
tool head until it comes up against its stop, when it is with¬ 
drawn finished. The cross bars having previously been cut by 
the saw to the correct overall length, they all become uniform as 
to length and size and shape of the tenoned ends, which ensures 
that the hurdles can be rapidly put together quite square, and 
with all the bare tight without any fitting or adjusting being 
necessary at all. 

The posts are cut out with the large saw, and the mortice holes 
are drilled in them about 1} in. diameter, using auger bits in 
two hand-operated Millers Falls wood-boring machines. Two 
men are continuously employed on the operation, which is pro¬ 
bably the most arduous process in the whole of this hurdle 
industry, and it is intended in time to convert this also to a 
power-driven operation, which should have a considerable effect 
upon output. 

0 0 lit m * 

EGG AUCTIONS IN THE EASTERN 
COUNTIES. 

C. A. Platt, 

Ministry of Agriculture and Fisheries. 

The practice of selling eggs by auction has grown considerably 
during the past ton years, corresponding to a very rapid develop¬ 
ment of i-TOultry keeping, especially in the Eastern Counties. 
Tt jnay be said that the egg auction is now a prominent feature 
of many of the weekly country markets. 

Selling by auction is particularly useful to the smaller poultry 
keepers for the disposal of their produce, and also to buyers of 
new laid eggs for retail locally. The producer of eggs in quan¬ 
tities of 80 dozen and upwards weekly is often able to sell his 
.eggs direct to the retailer, but the many people who now keep 
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poultry in small numbers, and the smallholders and farmers, 
whose output is also limited, especially in the winter months, 
are not well placed for direct trading; and to these the auction 
■offers a very favourable outlet. It is also favourable to the local 
shopkeepers, since, where the eggs are collected at their source 
by dealers or by agents for large organisations, there is 
frequently a shortage of new laid eggs available for local con¬ 
sumption during the autumn and early winter months, owing 
to the transfer of the local produce direct to London and other 
large-consuming centres. The auction system therefore results 
in a more even distribution and should have the effect of stabilis¬ 
ing the price. 

The alternatives to the auction are frequently unsatisfactory, 
as they leave the producer in a poor position to make a bargain. 
For instance, if the eggs are collected at the door, the producer 
is not in a position to know the state of the market; and where 
the eggs are taken into the local market and sold to dealers, the 
price is generally fixed by the latter beforehand. Although the 
competition in egg dealing is keen, unfair advantage is some¬ 
times taken of the producer under both these methods. On the 
other hand, when eggs are bought in this way unscrupulous 
producers will sometimes take advantage of the dealer by selling 
him stale eggs, with little risk of detection at the time of sale. 
In consequence, dealers usually fix their prices so as to cover 
losses incurred in this manner, with the result that the reliable 
producer receives less for his eggs than their value, while the 
unscrupulous and careless producer receives more than fair 
value. A premium is thus placed upon careless and unfair 
methods of marketing. 

While it is possible that other methods of marketing practised 
in particular districts may be better adapted to the local condi¬ 
tions, the sale of eggs by auction has much to commend it in 
districts in which it has not yet received a trial. The 
breaking down of a long-established local custom and its substi¬ 
tution by something entirely fresh is not always easy of 
accomplishment, and this is especially so where the personal 
interests of individuals are affected. Egg auctions do not grow 
in a day and many of the best of these markets have taken 
several years to develop. They succeed best when within 
reasonable reach of the large local consuming centres from which 
the buyers can attend profitably without undue loss of time or 
expense in travelling. A sufficiently large quantity of produce 
is, of course, necessary to attract the buyers, and the bigger thp 


m 


Koa Auctions m thb Eastbbk Couktibs. [Joinir 


market the more attractive it becomes to the best buyers. These 
egg auctions, in the Eastern Counties at any rate, probably 
realise the best prices, as compared with other methods of sale, 
during the seasons when eggs are scarce, but when once 
established they offer a good and steady market for the produce 
at all seasons. 

There are many practical features which favour this method 
of marketing:— 

(1) The interests of the auctioneer lie equally with the vendor 
and the purchaser, and to retain his business he must satisfy 
both parties, so far as this lies in his power. A poor price will 
drive away the vendor, and excessive prices wean the buyer 
from the market. 

(2) Eesponsibility for payment is accepted by the auctioneer, 
which eliminates the producer’s risk of bad debts. His charges 
arc fixed on a commission basis, and the producer’s cost of 
marketing is therefore regular. 

(8) Since the responsibility for obtaining a fair market price 
rests with the auctioneer, he makes it his business to prevent 
“ rings,” and is generally very successful. 

t4) The buyer has a fair opportunity to examine the produce 
before sale. By regular attendance he can also secure the class 
of eggs ho requires and gain confidence in the eggs sent by 
individual producers. 

(6^ The eggs are usually offered with the name of the pro¬ 
ducer, and in some cases a guarantee is given signed by the 
producer that these are new laid. This practice brings most 
satisfactory results. 

(6; Coiuplffints after sale are investigated by the auctioneer, 
who knows the vendors as well as the buyers. If a compLiut 
proves to be justified, a warning is given to the vendor, and 
repetitions of the offence will result in refusal to accept further 
produce from him for sale in the market. 

(7) As a rule produce collected by dealers is not accepted in 
the auction market, for the reason that the vendor cannot be 
held entirely responsible. 

tS) A vendor who markets his eggs carefully will benefit by 
receiving a pi-ico which is frequently 8d. per dozen higher th.m 
that paid for carelessly marketed consignments. 

While grading to size and colour is not yet generally prac¬ 
tised, and does not usually appear to recompense the producer 
for the trouble involved, it is nevertheless sometimes done to 
advantage, and will probably prove of more importance in the 
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future with the gi*owf)h of competition. There is a noticeable 
tendency to grade up the produce in most auction markets where 
the system is well organised. In view of the growth in home 
production and of the competition from foreign eggs this is an 
important feature. 

The cost of transit to the auction market, as against the con¬ 
venience and saving from collection at the door by a dealer, is 
sometimes a serious consideration to producers of small quan¬ 
tities of eggs who live at a distance from the auction. This has 
been overcome in some instances by the organised collection of 
the eggs by carriers from village centres. 

There is always a large amount of work in the handling of 
eggs in small lots, and in consequence the sale of eggs is not 
always sufficiently attractive at first to the auctioneers of poultry, 
but when once the auctioneer has taken up this work the busi¬ 
ness has steadily increased. 

The advantages of the system are that the charges for auction 
are moderate, the auctioneer does a satisfactory business, the 
producers receive prices which are in accordance with supply 
and demand, and a convenient market is established for dispos¬ 
ing of eggs sent in by both large and small producers. 

In practically every market live poultry are sold by auction, 
and in many cases special premises are provided at which the 
egg and poultry auction is held. The inclusion of fruit and 
vegetables in these auctions is also sometimes encouraged by 
the auctioneer, and proves an additional benefit to the allot¬ 
ment holder, whilst tame rabbits are sometimes sold in con¬ 
siderable numbers, and occasionally goats. 

**♦<(»*♦ 

MONTHLY NOTES ON FEEDING 
STUFFS. 

E. T, Halnan, M.A., Dip. Agric. (Cantab.'), 

Animal Nutrition Institute, Cambridge University. 

The Place of Silage in Stock-Feeding. —^Farmers in increas¬ 
ing numbers are now turning their attention to the production 
of silage, with a view to making the farm self-supporting for 
stock-feeding, and at the same time to reduce the area under 
roots without decreasing the amount of food produced. The 
comparative claims of roots and silage as stock foods have been 
exhaustively and critically dealt with by Sir Daniel Hall in a 
recent paper read to the Farmers’ Club, and readers are referred 

F 
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DlBaBXrTION. 

Prioo 

per 

Price per 


Uannriel 

Vslue 

£ B. 

Cost of 
Food 
Value per 

Starch 

Bquiv. 

l(^b. 

Prioe 

Starch 

■quiv. 

B. 

Price 
per lb. 
Starch 

Qr. 

8. Ih. 

Cwt. 

8. 

Ton. 

£ B. 

Toq, 

£ B. 

Bqnlv. 

d. 

Wheat, British - 

50/0 

604 

11/1 

11 

2 

0 18 

10 4 

71*6 

2/10 

1*62 

Barley, British Feeding 

31/6 

400 

8/10 

8 

17 

0 14 

8 3 

71 

24 

1-26 

„ Danubian „ 

31/- 


8/8 

8 18 

0 14 

7 19 

71 

2/3 

1-20 

„ Persian „ 

28/6 


«/- 

8 

0 

0 14 

7 6 

71 

2/1 

112 

Oats, English White 

33/- 

336 

11/- 

11 

0 

0 16 

10 4 

59*5 


1-83 

„ Black & Grey 

31/6 

») 

10/6 

10 

10 

0 16 

9 14 

59*6 

3/3 

1*74 

„ Scotch White 

37/6 


12/6 

12 

10 

0 16 

11 14 

69*5 

3/11 

210 

„ Canadian No. 2 
Western 

31/- 

320 

10/10 

10 17 

0 16 

lb 1 

59*6 

3/5 

1*83 

„ No. 3 „ 

29/- 


10/2 

10 

3 

0 16 

9 7 

69*6 

3/2 

1-70 

„ Feed 

28/- 


9/1 

9 

2 

0 16 

8 6 

59-6 

2/9 

1*47 

„ American - 

27/- 


9/5 

9 

8 

0 16 

8 12 

69*5 

2/11 

1*56 

„ Argentine - 

27/- 

»♦ 

9/5 

9 

8 

0 16 

8 12 

69-6 

2/11 

1-56 

Maize, Argentine- 

42/- 

480 

9/10 

9 

17 

0 15 

9 2 

81 

2/3 

1*20 

American - 

40/9 


9/6 

9 

10 

0 15 

8 15 

81 

2/2 

116 

Beans, English Winter - 

50/- 

532 

10/6 

10 

10 

1 17 

8 18 

67 

2/7 

1-38 

„ Rangoon - 
Millers’ aSaXs— 

Bran, British - 

— 

— 

8/9 

8 15 

1 17 

6 18 

67 

2/i 

1*12 




6 10 

1 10 

6 0 

46 

2/3 

1*20 

„ Broad - 

— 

— 

- 

8 

6 

1 10 

6 15 

45 

3/- 

1-61 

Fine middlings (Im¬ 
ported) 

_ 

_ 


9 

2 

1 6 

7 17 

72 

2/2 

1-16 

Coarse middlings 
(British) 




8 

0 

1 5 

6 1.5 

64 

2/1 

ri2 

Pollards (Imported) 

— 

— 

— 

6 17 

1 10 

5 7 

60 

1/9 

0*94 

Barley Meal - 

— 

— 

— 

9 

12 

0 14 

8 IS 

71 

2/6 

1*34 

Maize „ •. - 

— 

— 

— 

10 

5 

0 16 

910; 

81 

2/4 

1*25 

„ Gorin Meal • 

— 

— 

— 

9 

7> 

1 2 

8 3 

85*3 

l/H 

1*03 

„ Gluten-feed 

— 

— 

— 

8 

17 

1 12 

7 T) 

75'6 

1/11 

1*03 

Locust Bean Meal 

— 

— 


8 

0 

0 11 

7 9 

71-4 

2/1 

3/1 

1*12 

Bean Meal - 

— 


- 

12 

5 

1 17 

10 8 

67 

1*65 

Fish „ - - - 

- 

— 


16 

15 

4 18 

11 17 

53 

4/6 

2*41 

' Linseed 


— 

_ 

21 

12 

1 16 

19 16 

119 

3/4 

1*78 

„ Cake, English 

oil) 


1 


10 

10 

2 4 

6 

74 

2/3 

1-20 

CottonsecdCaki*, English 
(Egyptian 
Seed) 

Wlo oil) 


1 


1 

7 

10 

2 0 

:> 10 

42 

2/7 

1*38 

M „ Rgyptian 

(5r/o oil) 
Coconut ('akc (6% oil; 

1 

_ 


7 

7 

2 0 

5 7 

12 

2/7 

1*38 

- 

— 

— 

8 

0 

1 15 

' 6 5 

73 

1/9 

0*94 

Palm Kernel Cake 

((; 7„ oil) 

_ 

_ 


6 

P. ♦ 

1 7 

1 4 18 

7.5 

1/-1 

U7J 

„. ., Meal 

(27o M ) 

_ 



5 

.*) 

1 8 

3 17 

71*3 

i/1 

0*68 

Feeding Treacle - 

, 

— 

— 

4 

10 

0 9 

4 1 

51 

1/7 

0*85 

Brewers’ grains,dried,ale 

1 — 

— 

— 

7 

7 

1 7 

6 0 

49 

2/5 

1*29 

„ „ „ porter 

- — 

— 

— 

7 

0 

1 7 

5 13 

49 

2/4 

1*26 

„ „ wet, ale 

„ „ wet,portei 

1 — 

— 

— 

1 

4 

0 11 

0 13 

15 

0/10 

0*45 




0 19 

0 11 

0 8 

15 

0/6 

0*27 


• At Liverpool. 


NOTH.— The prioee quoted above represent the average prices at which actual wholesale 
transaotlons have taken place in London, unless otherwise stated, and refer to the price ex mill or 
store. The prices were current at the end of April and are, as a rule, oonsiderably lower than 
the prioes at local country markets, the difference being due to carriage and dealers* commission. 
Buyers can, however, easily compare the relative prices of the feeding stuffs on offer at their local 
maricet by the method of calculation used in these notes. Thus, suppose coconut cake is offeied 
locally at £10 per ton. Its manurial value is £1 Ids. per ton. The food value per ton Is therefcwe 
£8 ds. per ton. Dividing this figure by 78, the starch equivalent of coconut cake as givmi in 
the table, the cost per unit of starch equivalent is Ss. dd. Dividing this again by 32*4, the number 
of pounds of starch equivalent in 1 unit, the cost per lb. of starch equivalent is 1‘Sld. A 
eaioulatimk vrlll thayt the relative cost per lb. of starch equivalent of otw lEesding stuffs on the 
local merket. Item the results of such calculations a buyer can detnminewbiw feeding stuff gives 
,blm the best vaine at the prices quoted on his own market. The manurial value per ton figures sre 
oaknladed on the basis of the following unit prioee:—N. Ide. dd.; P^Oc, 48.8d.; KgO. 3s. lad. ^ 
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to this paper* for details as to the comparative costs of produc¬ 
ing roots and silage, as these notes deal only with the feeding of 
silage. 

Tt has been suggested, and the suggestion is worthy of serious 
consideration, that the problem of feeding dairy cows by the 
soiling system can only be solved commercially by the adoption 
of silage in addition to feeding the green crops. The silo would 
then act as a convenient method of dealing with surplus green 
crops, and the silage made would prove a very convenient 
standby in the event of failure or partial failure of any green 
crop grown for soiling. 

At first it was thought that silage would replace the hay crop, 
whereas now the tendency is to look upon it as a root substitute. 
Actually it is neither, and little harm can result if silage is 
regarded as a hay plus root substitute. In stock-feeding roots 
are chiefly used as a source of carbohydrates; their laxative 
properties and the absence of woody fibre make them an excellent 
food for nuxing vilh hay and straw chop. 


Farm Values. 



Value pel 

Manunal 

Food 

starch 


Market 

CHOPS. 

Ton on 
Fnrm. 

Value pel Valur per 
Ton. 1 Ton. 

Equivalent 
per 100 lb. 

unit 

h.K 

Value per 
lb. S.B. 


£ 

R 

£ 

s 

£ 

H 


B. d. 

d. 

Wheat .... 

S 

13 

0 

18 

7 

15 

71’G 

2/2 

1-lG 

Oata . 

7 

•*> 

0 

lb 

G 

i) 

59*5 

2/2 

1*16 

iiailcy . 

I’otatocs - . - - 

h 

S 

0 

14 

7 

14 

71-0 

2/2 

1-18 

»■> 

3 

0 

4 

1 

19 

18-0 

a/2 

' 1*16 

'>wu(je& . - - , 

0 

IS 

0 

3 

0 

15 

7*0 

2/2 

1*1G 

Man^^olds - . - . 

u 

IG 

0 

3 

0 

13 

6*0 

2/2 

1*16 

Good Meadow Hay - - , 

4 

11 

0 

lb 

3 

15 

31-0 

2/5 

1*29 

Good Oat Straw - > - 

2 

M 

0 

8 

2 

1 

17-0 

2/6 

1-29 

Good Clover Hay 

.*) 

1 

[ 1 

4 

3 

17 

32-0 

2/5 1 

1*29 

Vetch and Oat Silage - 

2 

1 

1 

1 0 

8 

1 

13 

14*0 

2/t 1 

1*23 


Average samples of silage and hay contain approximately 
10 per cent, and 26 per cent, respectively of woody fibre. It is 
the woody fibre present in a feeding stuff that chiefly determines 
the quantity of that feeding stuff that an animal will eat. Thus, 
if a 3-year-old bullock is allowed to have hay, silage or, roots 
ad. lib.f it will be found that the maximum amount it will eat 
will be in the region of 25 to 30 lb. hay, 50 to 60 lb. silage, or 
no less than ewij. roots. This is shown in the rations given 
by stock-feeders using these feeding stuffs. The average 
amounts included in a ration varies from 8 to 15 lb. hay, 20 to 
40 lb. silage, and 30 lb. to cwt. roots, according to the 
amounts available on the farm. 

* ‘‘Can Silage be substituted for Roots.’' Journ. of the Farmers’Club, 
Part II, 1923. F 2 
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From the consideration of the chemical composition of silage, 
the following general statement can be made, which will ba 
found to be supported by practice. Silage can be used with 
safety and advantage in feeding horses, sheep, cows and 
bullocks, but the fibrous character of silage precludes its use to- 
any extent for pigs. Silage can be used to a limited extent for 
breeding sows and store pigs, but it is not advisable to give it 
to fattening pigs. The writer would be glad to hear from any 
farmer whose experience in feeding silage causes him to hold a 
contrary view. 

PRICES OF ARTIFICIAL MANURES. 

Note.—U nless otherwise stated, prices are for not less than 2-ton lots f.o.r. in 
towns named, and are net cash for piompt dcliverj\ 


Average Frtce per ton duririg 
ireeJt ending Mag 9th, _ 


Dbsobiption 

Bristol 

Hull 

c 

0 

L’ndn 

Cost j)er 
Unit at 
London 

Nitrate of Soda (N. 15J per cent.). 

& s. 
14. 0 

£ H. 

13.15 

£ H. 

13. 10 

£ 8. 
13 1 

8. d. 
IG.K) 

„ „ Lime (N. 13 per cent.) . 

... 

12. 0 

... 

12. 7 

19. 0 

Sulphate of Ammonia, ordinary 

16. 0* 





(A. 25i per cent.) 

10. 0* 

16. O* 

16. 0* 

(N)15. 5 

„ „ „ neutral 






(A. 25J per cent.) 

17, 3* 

17. 3* 

17. 3* 

17. 3* 

(N)16. 2 

Blainit (Pot. 12i per cent-) .. . 



... 

2. 2 

3. 5 

,, (Pot. 14 per cent.) . 

2. 5 

2 1 

2.10 

2. 7 

3. 5 

Sylvinite (Pot. 20 per cent.). 




3. 0 

3. 0 

Potash Salts (Pot. 30 per cent.) 




4. 5 

2.10 

Muriate of Potash (Pot. 60 per cent.) 

9.io 

7.io 

8. 0 

8. 0 

3. 2 

Sulphate of Potash (Pot. 48 per cent.) 


12.15J: 

11.15 

11.10 

4. 9 

Basic Slag (T.P. 30-32 per cent.) . 



3.15§ 

2. 5 

„ „ (T.P. 2j5 per cent.) 


2.'ib§ 

... 


... 

„ „ (T.P. 24 per cent.) . 


2. 6§ 

2. 7§ 


... 

„ „ (T. P. 20-22 per cent.) . 


2. 3§ 

... 

2A2^ 

2. 6 

„ „ (T.P. 10-18 per cent.) . 

... 


2 . 0 § 

2. 8if 

2.10 

Slag I hosphate (T.P. 60 per cent.) 


... 

6.15§ 

2. 3 

„ (T.P. 50 per cent.) 


... 

... 

5.15§ 

2. 4 

„ „ (T.P. 40 per cent.) 


... 

... 



Superphosphate (S.P. 35 per cent.) 

4.”? 


4. 5§ 

3.15 

2.’2 

(S.P. 30 per cent.) 

Bone Meal (T.P. 46 per cent.) . 

:i.i7 

3. ’5 

3.1 B§ 

3. 7 

2. 3 

9.10 

9.10+ 

9. 6 

8.12 

... 

Steamed Bone Flour (T.P. 60 per cent.) 

8 10t 

7.10+ 

7. 0 

6.12 


Fish Guano (A. 9-10, T.P. 16-20 per cent.)... 

12.15 


12. 5 

13. 7 

... 


Abbreviations : N.—Nitrogen ; A.=Ammonia ; S.P.=Soluble Phosphate ; T.P.=a 
Total Phosphate; Pot.=Potash, 

* Delivered in 4-ton lots at purchaser’s nearest railway station, 
t Delivered (within a limited area) at purchaser’s nearest railway station, 
j At Goole. 

§ Prices include cost of carriage from works to town named. Hull prices include 
delivery to any station in Lincolnshire or Yorkshiie, Cost to purchasers in other 
districts will be greatfT or less according to the distance of different purchasers 
from the works. 
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In May of last year there appeared in the Ministry’s Journal 
an article by Mr. Warren, Manager-Secretary of the Framling- 
ham and Eastern Counties Co-operative 
Egg and Poultry Society, describing the 
origin and development of the Society, 
and the methods of working by which it 
had advanced to its present leading position 
The Annual Eeport was presented at the 


A Successful 
Egg and Poultry 
Co-operative 
Society. 

in the egg industry. 


Society’s meeting on 20th February. 

According to the report, the net profit for the year ending 
81st December, 1922, was £5,441 5s. l^d., as compared with 
£4,322 4s. ll^d. for the previous year. It is stated that the 
membership had increased from 5,091 (holding 53,081 shares) 
in 1921 to 5,878 (holding 56,291 shares) in 1922. The number 
of eggs purchased in 1922 is given as 22,327,712 and the value 
of sales (including poultry, etc.) £194,804—a decrease on the 
1921 figure, caused, it is stated, to a great extent by lower 
values. The profit made during the year allowed payment of 
interest at the rate of 6 per cent, on the share capital, a 10 per 
cent, bonus to employees, and a bonus on the business done in 
eggs and other goods (poultry, rabbits, butter, etc.) by members 
at the rate of 6d. in the £, totalling £8,293. £472 was placed 

to reserve fund and a balance of £412 carried forward. The 
value of stock in hand at the end of the year was £1,634 148. 8d. 
An increased trade in poultry and rabbits is said to be due to 
the accommodation afforded by the now premises, where space 
is sufficient for at least 300 fattening coops. During 1922, 6,284 
fowls, 860 ducks, 91 geese, and 1,025 turkeys were disposed of, 
in addition to large quantities of rabbits, butter, honey and 


game. 

'J’he report states that the Committee were considering the 
building of further tanks for egg preserving, similar to those 
built and used at Ipswich during the previous year. 

The Committee are open to receive applications *for the 
establishment of agencies in East Anglia. 

The Chairman of the Committee stated that the English egg 
producer would have to keep up the standard of eggs, and that 
unless this were done, the market for the best eggs would be 
lost and buyers would purchase foreign eggs. 



GbASSLAND DbHOKSTBATIOMS IK StniBBT. [Jnm^ 


SouB interesting demonstrations have been couduoted in 
Surrey during the last two years by the Agricultural Education 
_ , . Sub-Committee of the Surrey Agricultural 

■n ^ t Committee. Although the rainfall in the 

. - sprmg and early summer of 1922 was 

greater than in 1921 it was not nearly 
heavy enough, and the ground was still very dry as the result 
of the exceptionally low rainfall in the preceding year; conse¬ 
quently both years were unfavourable for grassland trials. In 
spite of these adverse conditions the results from several centres 
have given information of a definite character and show that 
considerable improvement in the quality of the herbage in many 
fields can be brought about on heavy soils by the addition of 
phosphates only. This improvement is chiefly due in the first 
instance to the development of the wild white clover. 

At Chiddingfold, on strong loam, a dressing of 80 per cent, 
basic slag (5J cwt. at a cost of £1188. Od. per acre) in February, 

1921, gave an increased yield of 8 cwt. of hay both in 1921 and 

1922, or 40 per cent, in 1921 and 80 per cent, in 1922, while an 
equivalent phosphatic dressing of 20 per cent, basic slag gave 
an increase of 80 per cent, in 1921 and 20 per cent, in 1922. 
At Newdigate, on a heavy clay, the basic slags greatly stimulated 
the whole herbage, but there was very little difference between 
the effect of the 20 per cent, and the 80 per cent, grades. 

Generally speaking, on lighter soils small but frequent appli¬ 
cations of potash in addition to phosphates are essential. For 
instance at Brookwood, on a poor thin sandy soil, slag alone 
gave no increase in the yield of hay. Tn the first year (1921) 
of its application the addition of 41 lb. of sulphate of potash to 
660 lb. of 20 per cent, basic slag per acre gave an increase of 
nearly 8 cwt., or 88 per cent, over the unmanured plot, but 
the effect was not lasting, as in 1922 this plot gave no increase 
in yield. 

At Wootton Park, on a sandy soil on the Lower Greensand 
formation, a complete manure—2| cwt. superphosphate, | cwt. 
muriate of potash, and J cwt. sulphate of ammonia per acre— 
doubled the yield of hay (from 16 cwt. to 80 cwt.), improved the 
quality of the herbage, and also gave much better results than 
superphosphate alone, superphosphate and potash, or steamed 
bone flour, potash and sulphate of ammonia. 

A report on these demonstrations, which are being carried 
out at 12 centres, has been issued by the Surrey Agricultural 
Oommittee and may be obtained from the Agricultural Organiser 
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(Mr. J. H. Mattinson, B.Sc.), County Hall Annexe, Eingston- 
on-Thames. 

An invitation is extended to Farmers’ Clubs, Chambers of 
Agriculture and Horticulture and other bodies interested in 

DemoiutratloiiB al market gardening, to visit 

ffnthnnmtftt! ' Rothamsted Experimental fields during 
— . 1 ^ . the summer. The Guide Demonstrator is 

StSS - Cambridge, who 

for the past two summers has very success¬ 
fully served in this capacity and has been able to make the 
visits of farmers both useful and interesting. 

Among important items of interest are:—Experiments on 
the manuring of arable crops, especially wheat, barley, man¬ 
golds, potatoes; manuring of meadow hay; effect of modem 
slags and mineral pbosphates on grazing land, hay land, and 
arable crops: crop diseases and pests; demonstrations of good 
types of tillage implements, tractors, etc. At any convenient 
time between May and October there is sufficient to occupy a 
full day, and there is provision for assuring that the time shall 
not be lost, even if the weather turns out too bad to allow of close 
investigation of the fields. 

The Director of the Station, Sir John Russell, will be happy 
to arrange full details with organisations of farmers, farm 
workers and others wishing to accept this invitation. Small 
groups of farmers are specially welcomed; if possible, arrange¬ 
ments should be made beforehand, but it is recognised that 
farmers’ movements must often depend upon the weather, and 
no farmer need stay away because he has been unable to write 
fixing a date. 

**»•*« 

The Ministry invitee applications for research scholarships in 
agricultural and veterinary science. The number to be awarded 
will depend upon the qualifications of can¬ 
didates and will not in any case exceed 
seven. The scholarships are tenable for 
three years from 1st October, 1928, and 
are of the value of £200 per annum. 

Applications must be received not later than 15th July, 1928, 
and must be made on the prescribed form, which togelW with 
a copy of the conditions attaching to these scholarships, may be 
obtained from the Secretary, Ministry of Agriculture and 
Fisheries, Whitehall Place, L^don, S.W.l. 


Agricultural and 
Veterinary 
Research 
Scholarships. 
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Fabhbbs should make arrangements in good time for the 
spraying of weeds. The Ministry’s Leaflet No. 68 deals with 
_ . ___*_the destruction of Charlock, for which 

b S xsvlnff sulphate of copper is recommended. For 
y P y™e* certain other weeds, especially Com Butter¬ 
cup {Ranunculus arvensis), known also locally as Com Crowfoot, 
Starveacre, or Watch-wheels, spraying wfth a solution of sul¬ 
phate of ammonia has been found useful. Com Buttercup, 
sprayed when just coming into flower with a solution of to 
2 cwt. of sulphate of ammonia in 50 to 60 gaUoas of water, 
applied at the rate of about 50 gallons per acre, has been consi¬ 
derably checked. Other weeds, such as Ivy-leaved Speedwell, 
Sheep’s Sorrel, Charlock and Wild White Mustard have been 
effectively checked by sulphate of ammonia sprays. Particulars 
as to this method of dealing with cornfield weeds were given in 
this Journal for March, 1922, and farmers can always obtain 
advice on the subject from their County Agricultural Organisers. 
Information as to the use of sprays for the eradication of what 
is variously known as Thanet Weed, Chalk Weed, Hoary Cress 
and Whitlow Pepperwort, appeared in the May issue of the 
Journal (p. 168). 


Thb Fream Memorial Prize is provided annually out of a 
fund entrusted to the Ministry under the will of the late 
r^iULm who. directed that the annual 

Memorial Prize should be used for the purchase 

of books to be presented to the candidate 
who takes the highest marks in the examination for the 
National Diploma in Agriculture. This year the highest marks 
were obtained by Mr. Douglas H. Findlay, a student of Glas¬ 
gow University and the West of Scotland Agricultural College, 
and the prize, the value of which is about £7 10s., will be 
awarded to him in the form of books. 


Thb attention of the Ministry has been called, to the fact that 
some uncertainty exists among cow-keepers, dairymen, and 
Fffg l ff tratr lOT i purveyors of milk as to whether, and how 
of HmAll terms of Article 6 (6) of ttie 

Oow-keepon. I^^iries, Cowsheds, and Milkshops Order 
of 1885, are affected by the piovisionB of 
the Milk and Dairies (Amendment) Act, 1922, which relate 
to registration of persons coming under the above categories. 
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Article 6 (6) of the Order lays down that:— 

‘ ‘ A person who sells milk of his own cows in small quantities 
to his workmen or neighbours, for their accommodation, shall 
not, for the purposes of registration, be deemed, hy reason only 
of such selling, to be a person carrying on the trade of cow- 
keeper, dairyman or pur\'eyor of milk, and need not, by reason 
thereof, be registered.” 

The Ministry is advised by the Ministry of Health that the 
Milk and Dairies (Amendment) Act, 1922, does not affect the 
exemption from necessity of registration which is allowed in 
the cases of persons who come under the terms of the above 
article. 

• »»*** 


The Manufacture 
of Whey Butter. 


There are two systems of making Whey Butter, (o) that 
employed on cheese-making farms; (b) that employed at 
factories. 

Cheese-making Farms .—On cheese- 

making farms where there is not a suffi¬ 
ciently large quantity of whey to justify the use of a separator, 
the whey is run into a suitable vessel as soon as it is taken 
from the cheese, and is allowed to stand for the cream to rise. 
Whey “ leads ” are generally used, or sinks made of slate; tin 
is not to be recommended as the action of the acid in the whey 
causes it to wear out rapidly; old worn vessels such as copper 
tubs, etc., result in fermentations which taint the resulting 
butter. If possible, two vessels or tanks should be provided for 
raising the cream, so that one can be thoroughly cleansed and 
sweetened while the other is in use. 

The whey should be set somewhere away from the dairy to 
avoid risk of taints, and the tank should be connected if 
possible with some means by which the whey can be run off to 
the piggeries when the cream has been skimmed. The whey 
should remain undisturbed until next morning, when a thin 
layer of cream will have risen to the top and may be skimmed 
off. This cream should be put in a vessel containing a plug 
hole at the bottom, preferably a glazed earthenware* vessel. 
Four to five times its bulk of boiling water should be added 
and the whole allowed to remain undisturbed until next morn¬ 
ing. The plug may then be removed and the water run off 
until the cream comes. This water -will have clarified the fat 
and removed the curd and cheesy flavour. The cream should 
now be poured into a pan or pail that is kept to collect the 
bulk for churning and a small quantity of “starter,”if obtain- 
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able, be added. The whey should be treated in this maimer 
each day and the bulk of cream obtained should be stirred 
daily and churned at least once a week. If the cream sours 
too rapidly, a small quantity of salt should be added. The 
cream may be churned in the ordinary way but plenty of 
water should be mixed with it, and the butter also must be 
well washed with an abundant supply of water when in 
granules. 

Factories.—^Where a large quantity of whey is available it 
should be passed through a separator directly if comes from 
the vat. Some makes of separators have an sbdjustment to be 
used for whey, to prevent clogging by the small particles of 
curd it may contain. The immediate separation of the cream 
prevents the development of any distinctive cheesy flavour 
which the cream may acquire when made by the method given 
above. In addition, all the fat in the whey is recovered. 
Directly it is obtained the cream should be pasteurised as for 
ordinary butter-making, and then, if possible, about four times 
its bulk of good sweet separated milk should be added, and the 
whole ripened with a good “starter.” This cream when 
treated in the ordinary way will produce a butter of extremely 
good quality, both as regards flavour and appearance. If pale 
in colour, butter colouring may be added just before churning. 
There is no perceptible flavour and it will market for the same 
value as butter made from ordinary cream. 

Under normal conditions whey contains between 0.25 and 
0.3 per cent, of fat, but in factories where mixed milks are 
used, this,percentage may rise higher. Thus from every 
1,000 gallons of whey from 20 to 80 lb. of butter can be made, 
according to the fat content of the whe\. The yield is there¬ 
fore worth the additional labour involved in obtaining it. 

* w * » • * 

Foot-and-Mouth Disease.—No outbreak of Foot-and-Monih disease 
having occurred since the original outbi eak confinne<l on 3rd Aju il at Billockby, 
near Acle, all general restrictions imposed in connection tlierew itb were leinoved 
on 7th May. 

On 23rd April, a fresh centre of the disease was discovered in seven out of 
len dairy cows on premises at Plaistow, West Ham. There had been no 
movements on or off the premises for three months, but a possible origin is 
suggested by the fact that the owner had used straw which had been utilised 
for packing glassware imported from Austria, as bedding for the cows. 
Fortunately there have been no further developments, and all general restrictions 
imposed in connection with the outbreak were removed as from 22nd May. No- 
outbreak has occurred in any other part of Great Britain since 23rd April. 
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Leaflets issued by the Ministry .--Since the date of the list given oxh 
page 1155 of the March issue of the Journal^ the following leaflets have been 
revised. 

No. 26.—Farmers and the Income Tax. 

„ 128,—Advice to Beginners in Bee-Keeping. 

„ 160.—The Cultivation of Lucerne. 

„ 821.—Notes on Essential Points in Poultry Feeding. 

„ 329.— Redemption of Tithe Rent Charge and Corn Rents. 

The following Leaflet has been temporarily withdrawn. 

No. 333.—Fish Meal as a Food for Live Stock. 

REPLIES TO CORRESPONDENTS. 

Argentine Linseed for Sowing. —H.S. asks whether Argentine 
Linseed is safe to purchase and sow for a linseed crop, provided the seed has 
not been been heated during transit. 

R^ly : Leaflet No. 278 was sent and attention drawn to the fact that 
Argentine linseed is there recommended. Argentine linseed, however, which 
had been impoited for crushing purposes, could scarcely be recommended for 
sowing unless it had first been carefully cleaned of weed seeds. 

Seaweed as Fodder.—J.R. asks for information as to feeding seaweed 
to stock. 

Reply : Referred to Professor Hendrick’s article in this Journal^ February, 
1936, and to Bruttini “D^chets et Rdsidus” (International Institute of 
Agriculture, Rome, 1922). In both of these, information as to edible sorts is 
given, while Bruttini also refers to several processes of treating seaweeds with 
a view to the preparation of a feeding stuff. All of these processes involve 
wahhiiig in fresh water and drying, either artificially or in the sun. Specimens 
of seaweeds can always be named and inquiries as to tbeir utility answered, if 
addressed to the Director, Royal Botanic Gardens, Kew. 

Pond Mud rb Manure.— K.Q. asks about application of pond mud to 
the land. 

Reply : While this material does not usually possess much fertilising value, 
it will, if it bo allowed to dry for a year and then be mixed with lime in the 
proportion of 1 part of lime to 10 or 20 parts of mud, form a useful compost 
for application to the lighter classes of arable land. Otherwise, after lying to 
dry throughout the summer it may be spread without further treatment on grass 
land. The nature of the mud, however, and the character of the soil to which 
it is proposed to apply it, are factors which need to be taken into consideration. 
The County Agricultural Organiser will be able to advise, with a knowledge 
of local conditions. 

Wireworms,— M.T. asks for information as to chemicals and cultural 
methods for dealing with wireworms in a badly infested oat iield. 

Reply : The chemicals used so far in attempting to destroy wireworms have 
given, relatively, such poor effect^ on small plots that it is hardly worth 
employing them upon a larger scale. It would seem that many chemicals 
which under laboratory conditions give entirely successful results^ are quite 
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^iselesB when taken into the field as they break down in the eoil before they 
have had time to kill the wire worms. 

The fact that wire worms have already destroyed a crop of winter oats is 
not. under any circumstances, particularly hopeful for the spring crop. If, 
however, oats have to be sown again on this field, the suggestions are that you 
should sow rather more seed than is customary, give suflBcient sulphate of 
ammonia or nitrate of soda to ensure rapid growth, and keep the soil as firm as 
possible by rolling. The use of more seed and nitrogenous manures is likely 
to cause the crop to be laid ** before harvest, but piesumably the chance ot 
obtaining a crop would be worth any additional trouble in harvesting. Trials 
in the North ot England showed a very great gain from increasing the amount 
of seed sown in the case of wireworm-infested fields. 

In regard to linseed, there are a certain number of records of this crop being 
damaged by wireworms, but they are relatively few, and it is considered that 
it comes next to mustard in its powers of resistance to attack. As a crop it 
would be far preferable to oats for sowing on a field known to be heavily 
infested. 

Calcium Carbide Residue. —M.S. inquires whether expended carbide 
of calcium will be of use for the destruction of wireworms, and whether it is 
suitable for the ground or for any useful purpose in an oiohard. 

/^eply : No consistent results against wireworms have been obtained from 
the use of spent calcium caibide. In general this substance can only be 
regarded as of equivalent value to calcium carbonate as a dressing for the soil. 
It would therefore be of use in correcting soil acidity but it is not possible to 
state in advance if it will have any definite insecticidal results. 

Nicotine Insecticide .—Dr. A. asks for the right mixture for a nicotine 
■aphis insecticide. 

Heply : The following should be found satisfaclory—nicotine (98 per cent,), 
I of a fluid ounce ; soft soap, 1 lb.; water, 10 gallons. If by any chance you 
are so fortunate as to have a supply of rain water, then the soap may with 
advantage be reduced to ^ lb. per 10 gallons. If the wash is required for 
garden use it is useful to make up a stock solution containing the same quantity 
of nicotine and soap but one-tenth of the volume of Avater. This saves a good 
deal of trouble when only small quantities of wash are required. 

Soft soaps vary gieatly and it pays to get a really good brand of potash 
soap containing about 39-40 per cent, of fatly acids. 

« ♦ « « * 

NOTICES OF BOOKS. 

Mites Injurious to Domestic Animals.— (Stanley Hirst, Asst- 
Keeper Dept, of Zoology, British Museum, Natural History. London : British 
Museum. 1922,170 pp., 3/-.) An illustrated catalogue of parasitic mites (Mari) 
found on domestic animals. The arrangement is in families, beginning with 
SarcopieSy or itch mites (the cause of sheep-scab or mange) which occupy 
more than half the pages of the book. An appendix on the acarine disease of 
hive bees records Dr. Rennie’s recent discovery of the mite causing “ Isle of 
Wight ’’ disease. 

Animal Nutrition.— (E. T. Hainan, M.A. London : Benn Bros., Ltd., 
1923, 52 pp., 2/- net.) The first portion of this brochure deals with the organic 
•chemistry of animal and plant life and their inter-relation as food, and a Ittoid 
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deBoription of the stomach and digestive organs of the pig, she ep, cow and 
horse, and of their respective capacities. An account of experiments to tost 
the assimilation of components of various foodstuffs follows, and, with an 
explanation of the general economy of the body at various stages of develop¬ 
ment, leads to a scheme of scieiitific rationing to ensure efficient nutrition 
especially for milch-cows. The brochure is illusti ated by charts and diagrams. 

Poultry Keeping on the Farm.— (Edward Brown, F.L.S. London : 
Benn Bros., Ltd., 1928,54 pp., 2/- net.) This gives an analysis of the poultiy- 
carrying capacity of, and breeds suitable for, various types of soil, and 
discusses the merits and demerits of different methods of maintenance. It 
further contains suggestions for increasing the production of eggs and poultry, 
and for combining natural and artificial systems of hatcliing and rearing, based 
upon the author’s experinieiits and observations. 

Insect Pests andFungus Diseases of Farm Crops.— (A. Roebuck, 
N.D.A., F.E.8. London : Benn Bros., Ltd., 1923,55 pp., 2/- net.) This brochuie 
deals with many peats and diseases of plants, and the soil and climatic 
conditions favourable to their development. The author discusses preventative 
and remedial methods of combating pests of cereal and root crops. The 
booklet contains 25 illustrations. 

Farm Costing and Aooounts.“-(C. S. Orwin. London . Benn Bros.,^ 
Ltd., 1923,31 pp., 1 /6,) A frequent cause of financial failure among farmers has 
been the lack of a check upon the details of expenditure in the various branches 
of their activities, the possession of which would enable them to recognise at 
a glance leakages and waste. A simple but effective system of book-keeping 
would obviate this, and Mr, Orpin’s system is well worth studying and 
adopting by all practical fanners. 

Poultry Craft.— (Will Hooley, F.Z.S., F.B.S.A, London : The Poultry 
Press, Ltd., 1923,473 pp., 15/- net.) This book is intended to collect and impart 
the technical knowledge, both theoretical and practical, essential to successful 
handling of large and small flocks of birds, in view of the large increase in late 
years in the number of poultry keepers of all types. It comprises descriptions 
of breeds of poultry for household and commercial purposes, their housing, 
rearing and feeding, their anatomy and physiology, the diseases to which they 
are subject, and instructions for preparation of poultry for exhibition and the 
table. 

State Control in War and Peace.— (Sir Arthur Goldfinch, K.B.E, 
London: W. H. Smith & Son, 1922, 48 pp., fid. net.) This is a report 
of a lecture delivered before the Bradford Textile Society in October 
last. The lecturer, who acted as Director-General of Raw Materials 
for the War Office and Ministry of Munitions during the War, effectively 
exposes many of the uninformed and often self-contradictory criticisms 
directed against the working of Government control of industries, but proceeds 
to argue that the success of the measures initiated to meet the situation brought 
about by the national emergency offers no encouragement for the renewal of 
such ventures in peace time. Dealing with agricultural depression and low 
wages, Sir Arthur looks to the development of co-operative methods, in thie 
countiy as in others, to make farming a self-supporting industry. 
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An Boonomio Survey of a Bural Parish.— (J. Pr^^se Howell. 
London : Oxford University Press, 1923. 31 p.p. Is.) The interest in the 
etudy of rural social economics, to which the war gave a welcome stimulus, 
and which has found practical expression in the movement towards the revival 
of rural industries, and in the establishment of such organisations as the Village 
Clubs Association and other centres of social service and rural community 
work, continues to show evidence of its vitality. This is the more welcome at 
the present time, when the crisis through which the agricultural industry is 
passing calls for the coinpletest understanding of all the problems involved. 
Mr, Howell, of the Institute for Research in Agricultural Economics, Oxford, 
from which so many valuable studies in agricultural economics have come, has 
followed a comparatively new line of investigation in this detailed survey of a 
single parish, which examines such facts as the systeuis of fanning in ^ogue, 
the productivity of different sized holdings and tlie relative amounts of labour 
employed, the value of farm property, and the nature and cost of its 
equipment. As Professor Orwin points out in a prefatory note, the extension 
of such regional surveys to the country generally would not only throw much 
light on modern farming conditions, but would piovide those who are working 
to promote rural welfare with the best possible insight into their subject, and 
would serve to establish the still more valuable element of j)ersonal contact. 


ADDITIONS TO LIBRARY. 

Agriculture, General and Miscellaneous. 

Asbkyt A. W.t and Byles, P, G. — Kural Education. (227 pp.) O\iord : 

Clarendon Press, 1928, 2s. 6d. net [37(42).] 

Thomson, JR. P., and Stftan, H, B —A Guide to the Poisono^Plants 
and Weed Seeds of Canada and the Northern I nited Stales. (169 pp.) 
Toronto ; TTmversity Piesb, 1922. [68.256.] 

Wittmack, L. -Landwirtschaftliche Samenkunde. Zweite Auflagt. von 
Gras-und hlecaamen.” (681 pp) Beihn . Paul Paicy, 19*22, 18fe 8d. 
[03.1961; 68.38(6;.] 

Fruwirth, C.—-Handbuch der landwirischaftljclien Pflanzenzuchtung. 
Berlin * Paul Parey. [676.4.] 

Band J.—Allgenieine Zuchtnngslehre Se^hste AuIIago. (443 pp) 
1922, 12 b.. 4d. 

Band II. —Die Ziichtuiig \on Mais, Eutternibe und andeien Ruben, 
Olpflanzen und Grilsern. Vierte Auflage. (274 pp.) 1922, 78. 8d. 

Band III. —^Dic Zuchtung von Kartoffel, Eralnrne, TiCin, Haul, 
Tabak, Hopfen, Buchweizen, Hiilsonfruchtcrn und kleeart^^n Futter- 
pflanzen. Vierte Auflage. (227 pp.) 1922, 6s. lOd. 

Band TV.—Die Zuchtung der vier Hanptgetroidearten und der 
Zuckerriibe. Vierte Auflage. (488 pp.) 1923, 13 b. 2d. 

Mackenzie, J. R .—Brewing and Malting. (143 pp.) London : Pitman, 

1921, 88. 6d. net. [663.4.] 

Live Stock. 

Wallace, H., and Watson, J. A. ^9.—Farm Live Stock of Great Britain. 
Fifth Edition Revised and Enlarged, (xx 4- 868 pp.) Edinburgh and 
liondon ; Oliver & Boyd, 1928, SOe. net. [68.6(42).] 

Wisconsin Agricultural Experiment 5tctfbn.—Bull. 860 :— Minerals for 
Live Stock. (21 pp.) Madison, 1928. [612.894.] 

^^^ational Farmers' Union.—Methods of Milk Production and Distribution 
in the United States and Canada. Report of an Inquiry made by 
Mr. E. W Langford. (24 pp.) London : National Farmers’ Union, 

1922, 8d. [68.7(71); 68.7(78).] 

V»8. Department of Agrieviture .— ^BuU. 1144 :— Cost of Milk Production 
on 48 Wisconsin Farms. (22 pp.) Washington, 1928. [68.7(78); 

68.714 ] 
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NatoMl Hilton, Poulin and Bon. 

Batten, H, ilf.—The Badger Afield and Underground. (159 pp.) 

London: WitWby, 1928, Ss. 6dL net. [59,9.] 

** ^fontntor.*’—-Egg-in-£ums (Incomee from %gB): How to Make Them. 
(120 pp.) H. M. Morison, ** Sonimor ” Egg Farm, Leckhampstead, 
Newbury, Berks, 1928, 5s. [68.651.] 

Taylor, E, H,, Ltd.-—Bees for Beginnera. (129 pp.) Welwyn; B. H. 

Taylor, Ltd., 1928, 2 b. 6d. |;63.81.] 

Sturges, A. M.—The Bational System of Bee-Keeping for the Prevention 
of Disease and Avoidance of Swarming. (60 vf.) The Author, 
Shenstone," Hartford, Cheshire, 1923, Is. net. [68.81.] 

EogineeriBg. 

Foster, W, A., and Carter, D. G. —Farm Buildings. (877 pp.) New 
York: John Wiley; London: Chapman A Hfill, 1922, 15s. net. 
[69(02).] 

Putnam X, 1^.—The Petrol Engine on the Farm, including Construc¬ 
tion, Repair and Management, (xxxi + 527 pp.) London : Page k 
Co., 1921, 16s. [68.17.J 
U.S. Department of Agriculture.— 

Farmers* BuU. 1296What Tractors and Horsee Do on Corn- 
Belt Farms. (18 pp.) 

Farmers* Bull. 1296 Changes Effected by Tractois on Corn-Belt 
Farms. (11 pp.) 

Farmers* Bull. 1297 -Cost of Using Tractors on Corn-Belt Farms. 
(14 pp.) 

Farmers’ Bull. 1298 Cost of Using Horses on Corn-Belt Farms. 
(15 pp.) 

Farmers’ Bull. 1299 Shall 1 Buy a Tractor? (9 pp.) 

Farmers’ Bull. 1800 Choosing a Tractor. (12 pp.) 

Washington, 1923. [08.176; 08.19.] 

[This series of six bulletins has been prepared under the direction 
of a departmental committee of the U.S. Department of Agriculture 
in a study of all phases of the farm power problem. The relative 
adaptability and reliability of ti actors and horses to work on corn- 
belt tarins under both favourable and unfavourable conditions are 
discussed with a view to dttermining the form of power most satis¬ 
factory lor Bi)ecific farm operations The results obtained by the 
emplnymont of the diflcient types cf tractors on farms of various 
Mizes; the work which tan be done by the tractor; the saving of 
labour which can be effected l>y the use of a tractor; the coste of 
operating and repairing tractors, keeping and feeding horses, and the 
cost of power furnished by each, are carefully set out. These enable 
the man who is contemplating the purchase of a machine to determine 
appro'imutcly what influence the tractor may have on his farm, 
and tlie man who already owns one to compare his results with those 
obtained by others 1 
Economics. 

** The Ttn?e« ” Agricultural Correspondent —The Future of Agriculture: 
Tour of Rural England ^A series of articles reprinted from “ The 
Times,” October—December, 1922. London: “The Times” Office, 
1928, 6d. [338.1.] 

• Manchester Guardian Commercial .—European Reconstruction. Section 
14 :—Food Supplies, (pp. 811-840.) Manchester, 19SB. [388.1; 838.9.] 
Kniqht, Frank d Rutley.—The Land (Jueetion II. (24 pp.) London; 
Knight, Frank & Rutley, 1928. [888,1; ^.6.] 
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Sow July to SepUimbor 

SUBTERRANEAN CLOVER 


For Winter and Spring Grazing. 

Subterranean Clover provides high*cias8 grazing and fattens rapidly. It is 
remarkable for its rapidity and luxuriance of growth; and is besides a first- 
class soil improver. It requires no more cultivat ion than Trifolium and may be 
sown broadcast well harrowing in, but does best drilled. There is no question 
of its hardiness, and will make appreciable growth during winter. 

Whilst giving the best 3 rield on good soil it is particularly adapted for light 
or gravelly land. Sown alone broadcast, use 10 lb. (6()/-) ; if drilled, 8 lb. 
(48/-) per acre. The following mixtures are recommended 

(a) 6 lb. Subterranean Clover, 10 lb. Perennial Ryegrass. Price 41/6. 

(b) 4 lb. Subterranean Clover, 2 lb. Rape, 10 lb. Perennial Ryegrass. 

Price 37/-. 

REASONS WHY YOU SHOUU) SOW “SUBTERRANEAN." 


1. It it rMurkaklt for iti rapid i ro wth aad luariueo. 

2. All itoek fattn rapidlr aa it 

3. SkooparoparticalarljloBdofit 

4. It tkrivot m all elaitot of laid. 

5. It it of partkalar aalao oa poor toilt. 


10. ItitavalaaklotoiliaproTor. 


0. Of IttkardiattttkonitMdoaktaadlti 
nliaklt tkaa Trifrliaa. 

7. It aaiataiat growtk dariif wialor. 

8. Mar bt growa aloat or ia Bitlaro. 

9. It cooMt iato fall koa^ ia April. 


Win. POWER & Co. (Dtpl. A), WATERFORD, 
Seedmercfiants and Nnmrymen. 


LARGE BLACK PIGS. 


TWO THOUSAND BREEDERS 

TESTIFY TO POPULARITY of tlie Ghampton Bacon Breed. 


Tb."WHrTLEr” 
CHALUNGE CUP opa b 
every Breed Society, Imi 
agaiifbeai woe by the 
LARGE BUCKS. 



Expert epiiioB leyt:— 
LARGE BUCKS] 

•re bigUy salted to the 
reqairemats if toe 
WiltshiifBiMeaTndi. 


Champions at Home and Abroad. 

CHAMPION BACON PIGS. LONDON DAIRY SHOW. 1921. 
CHAMPION BACON PIGS. LONDON DAIRY SHOW. 1922. 

CHAMPION GOLD MEDAL. KOVNO SHOW. LITHUANIA. 1922. 

CHAMPION OVER ALL BREEDS. RAND SHOW. JOHANNESBURG 1922. 
They can be eeen at over 70 Shows in 1923. Prize-money given by Society alone, £600. 
QUAETIBLT J07BMAL 6i. F«r Aaam Speoimvn copy, li. 21 port frii. 


Fpm DMCPlptlve Pamphlet and all Information fhom 

ItASGE BLACK FIG SOCIETY, 12, Eanover Square, London, W.li 
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NOTES FOR THE MONTH. 


Report on 
Fruit and 
Vegetables. 


Thb Departmental Committee on Distribution and Prices of 
Agricultural Produce appointed by the Minister of Agriculture 
and Fisheries has now issued a second 
inter im report* which deals with fruit and 
vegetables. A note on the first report, 
which concerned milk and milk products, 
appeared in the May issue of this Journal, p. 100. 
The Committee consists of the Marquess of Linlithgow 
(Chairman); Sir Basil Mayhew, K.B.E.; Mr. A. W. Ashby; 
Mr. B. E. Debenham; Dr. C. M. Douglas, C.B.; Mr. P. A. 
Hurd, M.P.: Mr. E. E. Eobbins, C.B.E.; Mr. E. J. Thomp¬ 
son, O.B.E.; and Mrs. Margaret Wintringham, M.P. 

The Committee has been at considerable trouble to obtain 
authoritative information from numerous producers’, distribu¬ 
tors’ and consumers’ organisations, and from other sources 
which were available. As a result the report is a mine of 
pertinent information on the organisation of the fruit n-nd 
vegetable trade. It is illustrated by various interesting 
diagrams. 

Growers should purchase the Eeport and study it for them¬ 
selves, but it may be of interest to quote the concluding passages 
of the Eeport:— 

‘ Finally, the picture presented to us by the evidence we 
have received is that of an industry deeply disturbed by war 
and post-war conditions. The less progressive growers and 
distributors appear to be waiting for a return to pre-war con¬ 
ditions. The more progressive growers tmd distributors, on the 
other hand, are folly alive to the needs of the moment. Per- 
ceiving the widespread change in prices and conditions of 

* fepond IntOTm Report of the Departmental Committee on Diatribution 
and Pncea of Amcultural ftoduoe—Fruit and Vogetablee. The Report can be 
^tamed through ^ bookseller, or from H.M. Stationery Office, Imperial 
House, Kingsway, W.C.2 (price Ss.). 

(49680). P.6./B.4. 9,880. 7/88. M. 4 8. 
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production and trade which are the aftermath of war, they 
are earnest in their endeavour to improve the methods and to 
lessen the costs of the various processes, whether of production 
or distribution, in which they are engaged. The best hope for 
the future lies with the industry itself. Producers must 
realise that marketing is the other half of production. They 
must make it their business to increase their knowledge of 
market conditions and requirements in order to dispose of their 
produce in the home markets to the best advantage in com¬ 
petition with produce grown in other lands. Distributors, for 
their part, must make every effort to eliminate archaic methods 
and to enhance the efficiency of the general distributive system. 
Betail distributors, in particular, should make serious efforts 
in the direction of increasing turnover when supplies are abun¬ 
dant, by charging lower prices to the consuming public. It 
should be the aim of all concerned in the industry to facilitate 
the passage of fruit and vegetables from the land to the home. 
The policy of preferring high prices and smaller turnovers to 
increased business on a lower price basis checks the even flow 
of supplies, and is inimical to the interests of the retailer him¬ 
self, as, indeed, to the interests of all. In the course of this 
report we have set out numerous suggestions for improving the 
existing distributive machinery. Their cumulative effect upon 
the existing disparity ought to be substantial, and no oppor¬ 
tunity of improvement, however slight, should be neglected.” 

The eleventh International Tongress of Agriculture was held 
in Paris on the 22nd-26th May, and was attended by represen¬ 
tatives from over twenty countries. The 
French Minister of Agriculture, M. 
Charon, acted as IJonorary President, and 
M. Moline, a former Minister of Agricul¬ 
ture, was President of this as of preceding 
Congresses. The Congress was indeed rendered possible by 
the financial assistance and help afforded by the French 
Government. 

The work of the Congress was divided into seven sections, 
and in practice took the form of discussions on subjects in 
regard to which papers had been contributed, winding up in 
most cases with resolutions expressing in a more or less definite 
form the view of the meeting. It afforded an opportunitv for 
an exchange of views and a statement of the experience'of 
different countries on matters of common interest. In all, no 


Intem&tional 
Congress of 
Agriculture in 
Paris. 
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fewer than 87 separate contributions were included in the 
proceedings of the Congress. 

The scope of the Congress was in consequence very wide and 
covered a great variety of subjects, but it may be of interest 
to give some indication of the questions dealt with in the 
different Sections. 

The first Section (Agronomy) was mainly devoted to ques¬ 
tions relating to the improvement of wheat, potatoes and 
beet. A proposal was made to establish an International 
Association for the breeding of improved varieties of wheat, 
the idea being to establish a central ofi&ce which would record 
the characteristics of all known varieties, promote the exchange 
of information between wheat breeders in*all parts of the world, 
and publish a bulletin summarising results obtained in the 
improvement of wheat. Among other subjects this Section 
made a Eecommendation that the international law as to 
patents should be extended so as to afford legal protection to 
the names under which new varieties of wheat are sold. 

The third Section (Eural Economy) was of a less technical 
and moie general character, the subjects discussed including 
the improvement of the lot of the agricultural worker, the 
development of agricultural associations, the taxation of land 
and the question of agricultural book-keeping. 

On this last subject a paper was contributed by Sir Daniel 
Hall, and in the discussion which followed M. Laur, President 
of the Union des Pay sans of Switzerland, drew attention to the 
remarkable progress which had been made in Switzerland by 
the adoption of a system whereby a book-keeper was employed 
co-operatively by an Association of farmers on a system similar 
to that adopted by milk recording Societies. By this means 
accurate accounts were kept on a very large number of farms. 
This was not merely of benefit to the individual farmers con¬ 
cerned, but the statistics of profit and loss thus obtained were 
of great value in meeting the criticisms of urban consumers 
regarding the prices of commodities like milk or meat, and in 
affording a reliable indication of the position of the industry. 

The Dive Stock Section dealt with milk recording as a means 
of developing milk production by the selection of cows with a 
high milk and butter yield, and increasing their commercial 
value. An allied subject which attracted a good deal oiinterest 
was the possibility of securing uniformity in the methods of 
judging stock and the system of entry in herd books, and also 
uniformity of certificates of origin and sanitary certificates of 
animals intended for export. a 2 
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Other Sections of the CJongress concerned themselves with 
vine growing, forestry, rural education and Colonial agriculture. 

The meeting concluded with an excursion to some of the 
experiment stations near Paris, followed by longer excursions 
into Normandy, the Nivemais, and the wine producing area in 
the east of France. 


The Ministry’s annual report on the -prices and supplies of 
agriculturaT produce and requirements in 1922 has now been 
_ . . published. After reviewing the changes in 

ces an prices and wages in 1922 as compared with 

u* °i previous years the position during the past 
Agncmtuna gummed up by saying that 

Proauce in 1922. agricultural prices declined sharply in 

1921. growers were able by reduced wages and reduced prices of 
feeding stuffs and fertilisers to produce more cheaply in 1922 
than in the preceding year. This advantage, which might have 
enabled them to balance receipts against expenditure, was lost 
by the further fall in cereals and potatoes. The year was also 
unfavourable generally for growers of market garden crops, as 
the prices of these declined to about pre-war level when the 
heavy crops of 1922 came to be marketed. Some commodities, 
particularly sheep, realised fair prices. 

The report contains a few short tables of the total supplies of 
the chief agricultural commodities in Great Britain, distinguish¬ 
ing the quantities produced at home from those imported. These 
tables bring out clearly the contribution which the agriculture 
of Great Britain makes to the total requirements, and show 
that the proportions of the total supplies which are produced at 
home vary considerably with the different kinds of agricultural 
produce. 

With reference to these tables, it is obsen^ed that “ These 


figures may be used to point to the extent of the dependence of 
Great Britain on imports, whether from Ireland or other parts 
of the Empire or from foreign countries. Prom another point 
of view it may be considered that having regard to the dense- 
population of this country and its relatively small area the 
home contribution is fully as great as can be expected from the 
area of^land available. But it must be admitted that the figures 
emphasize the magnitude of the market which lies at the door 


of the British agriculturist, and suggest that an expansion of 
home production in at least some of these directions ought not 
to be a matter of impossibility.” 
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The report, which forme Part m of the Agricultural Statietice, 
1922, is pubUehed by H.M. Stationery Office, and may be pur¬ 
chased through any bookseller, price Is. 

« « « « « 41 


The Agricultoral 
Index Number. 


Although there have been some appreciable changes in the 
prices of individual commodities, the general index number of 
the prices of agricultural produce remained 
unchanged in May at 54 per cent, above 
the level of 1911-13. On the whole there¬ 
fore agricultural produce was some 10 per cent, lower in value 
than a year ago. 

The following table shows the percentage increase in each 
month since January, 1920 :— 


Pbbcektaub Increase compared with the averaob of the coRRESPosDiNa 

Month in 1911-13. 


Month. 


1920. 

1921. 

1922. 

1923. 

January ••• 


200 

183 

75 

68 

February ... 


395 

167 

79 

63 

March 


189 

150 

77 

59 

April 


202 

149 

70 

54 

May 


180 

119 

71 

54 

June 


175 

112 

68 

— 

July 


186 

112 

72 

— 

August 


193 

131 

67 

— 

September 


202 

116 

57 

— 

October ... 


194 

86 

59 

— 

November 


193 

79 

62 

— 

December 


184 

76 

59 

— 


All classes of British grain realised higher prices than in 
April, wheat advancing by lid. per cwt., barley by 5d. per 
cwt., and oats 8d. per cwt. Except in the case of barley there 
is usually a rise in May, but the increase this year has been 
relatively greater than tefore the War so that the index num¬ 
bers increased by 8 to 6 points. Wheat at 87 per cent, above 
1911-18 is higher than in any month since August last, but 
oats are still relatively dearer than wheat. Potatoes remained 
unchanged at 28 per cent, cheaper than in 1911-18, the slight 
fall in price in May being relatively the same as the decline in 
the base years. Hay usually becomes cheaper in the spring, but 
the decline this year was only Is. per ton on the average, so 
that the index number shows a rise of one point. Hay is one 
of the few agricultural commodities which are dearer than a 
year ago, being now 41 per cent, above 1911-18 against 88 per 
cent, above in May, 1922. 

Prices of fat cattle increased during May and were on the 
average about 8d. per stone higher than in April, this rise being 
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relatively greater than in the base years, and fat cattle realised 
prices 58 per cent, above those ruling in May, 1911-18, against 
an increase of 51 per cent, in April. As is usual, fat sheep and 
fat pigs declined in price, but the index number increased 
slightly in each case as the fall was relatively less than before 
the War. During May fat sheep were at rather more than 
double pre-war prices, and fat pigs 72 per cent, above. Dairy 
cattle have been in poor demand except for the best animals, 
and realised about £i per head less than in April, being only 
60 per cent, dearer than in 1911-18. Store cattle and sheep 
became dearer, but in each case they are relatively cheaper than 
fat stock. Store pigs, on the other hand, though cheaper than 
in April, were still at a much higher level than fat pigs. 

The following table shows the average increases during recent 
months in the prices of the principal commodities:— 

Pekcentaqk Incbeabe as compared with the Average Prices rdung in 
THE CORRESPONDING MONTHS OF 1911-13. 

1922. 1923. 


Comuiodity. 


May 

Jan. 

Fob. 

Mar. 

Apr. 

May 

Wheat 

... 

62 

33 

28 

27 

31 

37 

Barley 

... 

49 

20 

12 

8 

11 

16 

Oats ... 


63 

43 

39 

36 

39 

42 

Fat cattle 


70 

61 

61 

64 

61 

63 

Fat sheep 


140 

103 

97 

94 

100 

103 

Fat pigs 


91 

102 

88 

77 

71 

72 

Dairy cows 


66 

74 

67 

68 

55 

50 

Store cattle 


38 

36 

36 

31 

29 

33 

Store sheep 


100 

106 

100 

92 

92 

98 

Stoie pigs 

... 

97 

171 

154 

136 

131 

126 

Eggs... 


60 

86 

46 

65 

37 

43 

Poultry 


no 

81 

80 

81 

76 

77 

Milk ... 


27 

90 

90 

87 

70 

63 

Butter A 


64 

73 

72 

70 

68 

40 

Cheese 

... 

48 

85 

88 

95 

92 

42 

Potatoes 

... 

140 

—1* 

—6* 

—12* 

—28* 

—28* 

Hay ... 

... 

33 

43 

42 

42 

40 

41 


. Owing to the decline in the prices of imported cheese, and 
the consequent lower prices paid for milk sent by producers in 
excess of their basic quantities, the average price of milk 
declined from 70 to 68 per cent, above the pre-war summer 
contract prices. The average price is, however, well above 
May, 1922, when the increase over 1911-13 wu,8 only 27 per 
cent. Butter showed a sharp fall in May, British butter at 
country markets averaging Is. 4|d. per lb. against Is. lOJd. in 
April, and was only 40 per cent, above the pre-war price. 
Cheese declined even more sharply and this season’s cheese sold 
at only 42 per cent, more than in 191 1-13, or 6 points lower 
* Decrease. 
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than in May, 1922. Eggs recovered from the low level of April 
and were 48 per cent, dearer than before the War. 

* • • • • 0 

The Denbigh and Flint Conciliation Committee has reached 
an agreement to cover the period May to November, 1928, pro- 
viding that wages in the area shall be (a) in 
_ ... . the case of stockmen and horsemen 888. 

A Tult ^ 

gr C ure. gg weekdays and 5 or 3 hours 

respectively on Sunday, or 61 hours on weekdays, at the option 
of the employer; and (b^ for other adult male workers 278. Id. 
for a week of 50 hours. A special clause stipulates that it is a 
fundamental condition of the agreement that the rates specified 
are minimum rates, and provision is also made for overtime, 
for rates for male workers imder 21, for deductions from the 
cash wage in respect of allowances of board and lodging, and 
for a half-day being allowed on Saturdays wherever possible. 
The Merioneth and Montgomery Committee has also reached 
an agreement to continue to November. 1928, the terms being 
a rate of 31s. for 60 hours in the case of stockmen and wagoners, 
and a rate of 28s. for 52 hours in the case of other adult male 
workers. For Caman^on an agreement has been made* providing 
for a wage of 328. 6d. (or 18s. in cash and board and lodging 
valued at 14s. 6d.) for a week of 60 hours. In the case of the 
Brecon and Eadnor Committee an agreement has been reached 
on the recommendation of the Independent Chairman, providing 
for a rate for adult male workers of 80 r. for a week of 53 hours. 


In view of the references in the technical Press to Aphehnus 
mali, a Chalcid parasite of the Woolly Aphis, it may interest 
k -B 4 » « Journal readers to know that a flourishing 


A Parasite of the 
Woolly Aphis. 


colony of this parasite exists at the 
Ministry’s Pathological Laboratory at Har- 


penden. By the kindness of Dr. Marchal, of Paris, a small 
supply of parasitised Woolly Aphis was received early in the 
year. The Chalcid flies emerged from the dead aphides during 
April and were introduced into a cage containing a small Cox’s 
Orange Pippin heavily infested with Woolly Aphis The 
Chalcids bred satisfactorily and at the date of writing a further 
generation of flies is appearing. It is hoped that before the 
close of the summer sufficient stock will be available to make 
a limited distribution of the parasite to one or two centres in 
fruit-growing districts, and that these centres will next year 
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be able to provide sufficient material for a more general distribu¬ 
tion. It is quite impossible at presort to 'predict whether the 
parasite will prove of real importance in the control of Woolly 
Aphis, but there is already sufficient evidence to show that an 
extensive trial is worth while. Further information on the 
subject will appear in this Journal as soon as the experiments 
are in a more advanced stage. 


The provision of weigh-bridges in sale yards is not yet general 
throughout the country, though at most sale yards in Scotland 
Weishin of north of England fat cattle pass 

Gattle* A weigh-bridge before entering the 

Successful system is adopted at 

_ . . many markets in other districts of England 

md Wales. 

‘ During the War all cattle were graded and 
sold by live weight, and although the system was much abused 
by farmers at first, they soon found out by weighing their cattle 
and selling by live weight, that they had in many instances 
given away to butchers and dealers a considerable quantity of 
beef and mutton under the old system of selling their stock at 
so much per head. 

The grading scheme was much appreciated by the majority 
of Cornish farmers, and when it came to an end the farmers 
wished to continue to sell their csttle by live weight. The 
butchers and dealers, and to a certain extent the auctioneers, 
were not in favour but preferred to buy the cattle as they stood 
at a price per head, and consequently strong opposition was 
forthcoming’. The Cornish Farmers’ Union, however, were 
strongly in favour of the scheme of selling by live weight, and 
it was only after they decided to appoint their own auctioneers 
.that the other parties consented to give it a trial. 

The system adopted at Truro, Helston and other markets in 
Cornwall is as follows:—An ex-soldier is appointed and paid 
by the Farmers’ Union at the rate of 2d. for each head of stock 
weighed, with a minimum pay of 10s. per day. He has to super¬ 
intend the weigh-bridge and book the weight of each beast, and 
as the animal enters the sale ring he calls out the live weight 
and this is booked down by the auctioneer’s clerk. The bidding 
is then conducted at so much per live cwt., and the necessary 
calculation for the total price of the animal is afterwards worked 
out by the auctioneer’s staff. In ease of any dispute the weight 
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as booked by the ex-soldier is accepted as final. In cases where 
a fat cow or heifer is found, when slaughtered, to be in calf, a 
claim can be lodged by the purchaser with the auctioneer, and 
the vendor has to make some allowance. Generally this is met 
by the weight of the calf being deducted from the live weight 
of the animal, and in some cases a claim of up to ^8 has to be 
met. 

This system is in vogue in Cornwall at the present time and 
appears to give satisfaction to aU parties. It has not been found 
to drive butchers and dealers to other markets for their supplies 
of fat stock. The system has, moreover, proved to be a great 
boon to a large number of young butchers, many of them ex- 
Service men of no great experience. The more experienced 
butchers now raise no dejection, although they admit the other 
system suited them best, as they are now no longer able to 
get the “ snips ” which their experience enabled them to obtain 
on some occasions in former days. The auctioneers state that 
the disadvantage from their point of view is that the system 
involves more clerical work, but this is now much simplified 
by the use of ready reckoners. 

The farmers are well satisfied with the scheme and feel they 
are now paid in full for their cattle, and it has a tendency 
to make them send their cattle to market in better condition. 
They see exactly what the botcher is prepared to pay per cwt. 
for well-finished cattle, compared with poorly fed beasts of 
inferior quality. The system could with advantage be adopted 
in other districts of the country. 

A well-known Cornish farmer observed: ‘ ‘ The selling by 
live weight is one of the best things the farmer has had for 
years, and selling cattle per head is dead for ever as far as 
Cornwall is concerned.” 

A great number of fat pigs are also sold by live weight m 
Cornwall, but not in the markets. The usual procedure is for 
the farmer to offer his pigs to buyers attending markets at a 
price per score lb. live weight delivered at the nearest railway 
station, and the pigs are then weighed at the station before 
being put on rail. This system is mudi in favour, as jto send 
pigs to market entails men’s time, horses and waggons, and also 
market tolls and other expenses, which are to a great extent 
avoided by delivering direct to a station, probably at a time 
when cake or manures have to be taken home. 

Sheep are not sold by live weight but are often sold at so 
much per lb. dead weight, the seller to be present when the 
carcasses are weighed. 
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THE WEATHER AND THE FARMER. 

The farmer is doubly interested in the weather. He needs 
to know, for as long beforehand as possible, what the weather 
is going to be; he is concerned, though to a less degree, with 
what the weather has been. Before almost every fanning 
operation, haymaking, harvesting, ploughing, sowing, spray¬ 
ing, etc., he must exercise his weather wisdom; the progress of 
his crops will often cause him to consult his weather memory. 
It is the same with the market gardener and the fruit grower. 
For these, forecasts of the likelihood of rain at sowing or 
planting-out time and, particularly, warnings of probable night 
frosts and following sunshine should be of great benefit. Both 
in (1) forecasting future weather, and (5) in recording weather 
that is past, considerable assistance may be obtained from the 
Meteorological Office.* 

I. Weather Forecasts. —A weather forecast is a brief descrip¬ 
tion of the weather which is regarded as probable during the 
period to which the forecast relates. Tt is only expected to 
apply to the district specified when the forecast is issued. 

For the purpose of compiling forecasts, observations are taken 
at the same hour four limes daily at a large number of stations 
and telegraphed to the Meteorological Office. That Office then 
prepares weather maps embodying the main features of these 
observations and compiles forecasts accordingly. 

A. Forecasts hy Telephone ,—Arrangements have been made 
for weather forecasts to .be distributed each afternoon to 
telephone exchanges. For this purpose Great Britain has been 
divided into forty districts, and each exchange will have the 
forecast appropriate to the area in which it is situated. 

The forecasts cover the period from six o’clock on the evening 
of the day of issue until six o’clock on the evening of the 
'following day. The forecasts are available between five o’clock 
and midnight each day on demand by telephone and should be 
of special benefit to farmers and other residents in rural areas. 

No charge, apart from any cost of telephoning, is made for 
these forecasts. 

B. Published Forecasts .—A map based on observations taken 
at 6 p.m. is published in some of the London morning news- 
pa^iers. It is accompanied by a “general inference,’’ that is 
to say, a general description of probable weather movements, 

* Communications should be addressed to the Director, Meteorological 
Office, Air Ministry, Kingsway, London, W.C.2. 
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and by forecasts for different districts of the British Isles 
(“district forecasts**) for the next 80 hours, i.e., until the 
following midnight. Other newspapers (town and country) 
usually publish the “general inference** and the “district 
forecast ** but not the map; information necessary for construct¬ 
ing a map is distributed by wireless telegraphy (see paragraph 
0. 3 immediately below). 

C. Forecasts by Wireless Telegraphy * —1. About 9 a.m., 
3 p.m., and 8 p.m. G.M.T. each day “district forecasts** in 
code are broadcast by wireless telegraphy from London. 

2. At 9.15 a.m. and 8 p.m. G.M.T. the “ general inference ** 
is sent out in plain language. 

Those who poHsess wireless sets can thus^- obtain considerably later 
information than that published in the newspapers. Such up-to-date 
information is of especial value in the British Isles, where, as is well- 
known, the progress of the weather, for reasons which will be found 
explained in any book on the subject, is liable to rapid changes. 

3. In addition to the above the Meteorological Office broad¬ 
casts in code four times daily the observations recorded one 
hour previously at 17 British stations. From these observations 
weather maps can be constructed. 

D. Forecasts by Wireless Telephony .—A weather forecast for 
the following 24 hours for the area within a radius of about 
60 miles of London is issued from the London station of the 
British Broadcasting Company at about 7 p.m. and 9.30 p.m. 
The forecast is followed by a statement of the barometer read¬ 
ings at certain stations. The readings given in the first 
message are those taken at 1 p.m., and in the second message 
those taken at 6 p.m. The pressure values given in the message 
refer to Mean Sea Level, i.e., they are comparable with read¬ 
ings from a mercury barometer after the latter have been 
corrected, and reduced to sea level. 

Forecasts for their respective areas are also issued from the 
Broadcasting Stations at Birmingham, Manchester, Cardiff, 
Newcastle and Glasgow. These issues are made at about 
6.30 p.m. and 9 p.m. 

E. Forecasts by Telegram, f —1. Regular Forecasts .—Begolar 

* Full information as to these wireless messages, with a key to the code 
used, is to be found in “ The Wireless Weather Manual ” (M.0.255) (London, 
H.M. Stationery Office, price 9d.). Full particulars of the coded data messages 
issued in this and other European countries will be found in Particulars of 
Meteorological Reports issued by Wireless Tele^aphy,” M.O. 252, Price 28.6d. 
Supplements issued from time to time give notice of changes. 

j Further particulars which are given in M.O. Form 2460 should be 
obtained from the Meteorological Office. 
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forecasts for 24 hours or more in advance are despatched by 
telegram daily to subscribers. These forecasts are normally 
issued in the afternoon, to cover the weather of the following 
day, but forecasts for the same day can be issued in the early 
morning if desired. For these telegrams a fee of 6d. per week, 
plus telegraphic costs (calculated on an average of Is. 8d. per 
message) is charged. 

2. Spelh of Settled Weather .—Another type of forecast, which 
is sent by telegram, gives notifications of the setting in of spells 
of fair settled weather and of their break-up. These telegrams 
tions. The charge from May to September is 6d. for each 
forecast, in other months 2s. 6d., in addition to the cost of 
telegraphy. 

Those desirous of obtaining forecasts of either type (1) or (2) above 
should communicate with the Director of the Meteorological Office, Air 
Ministry, Kingsway, London, W.C. 2, enclosing a postal order or a cheque 
to cover the cost of the messages required ; in the case of the type (2) a 
deposit of not less than 7s. 6d. should be sent, any unexpended balance 
being returned on the conclusion of the service. The shortest address 
which may be used for the telegrams should bo stated. 

3. Special Forecasts .—The Meteorological Office will send by 
telegraph forecasts of such conditions as spells of frost, ground 
frost, etc , at a fee of 2s. 6d. plus cost of telegram 

The observations broadcast in code by wireless telegraphy 
by the Meteorological Office (see paragraph C.8 above) should be 
used extensively by amateurs, many of whom may care to take 
the opportunity of keeping themselves up-to-date with weather 
movements. 

Failing this a study from day to day of the map published in 
the newspapers together with some ^owledge of the methods 
used by scientific forecasters will give anyone who cares to take 
a little trouble a useful stock of weather wisdom. And it is 
hoped that many will take this little trouble, for it is only by 
such general effort that the science of one generation can become 
the common knowledge of the next. Considerable assistance is 
also afforded in this direction by the maps issued with the Daily 
Weather Tleport (see below). 

It is of great importance, too, that volunteers should be found 
to undertake the task of comparing general weather with local 
weather. In various parts of the country there is a great deal 
of local weather-wisdom, which, owing to the more unsettled 
conditions of modem life, is in danger of being forgotten. It is 
to be remembered that the Meteorological Office can only give a 
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general forecast applicable to the district as a whole and a know¬ 
ledge of local peculiarities will often enable a local observer to 
modify the general forecasts accordinglj. 

Note. —The maps issued with the “Daily Weatlier Report” of the 
Meteorological Office will be found very useful for checking maps prepared 
by those interested from the obserrations sent out ^by the Meteorological' 
Office. The “ Daily Weather Report is issued in three sections: (1) Briiish 
Section, (2) International Section, (3) Upper Air Section. The Biitish 
Section is issued at noon, with “general inference” and “district forecasts.” 

The cost, post free, of any one section is 6s. 6d. per quarter, or 13s, for all 
three sections. The International Section is probably the most useful for the 
study of weather, but the British Section must be referred to for the data for 
the Biitish Isles which it gives. Further particulars may be obtained frolh 
the Meteorological Office. 

The following books, which may be obtained through any book-seller, may 
be recommended :— 

The Weather Map^ by Sir Napier Shaw. (London, H.M. Stationery 
Office, Imperial House, Kingsway, W.C.2, price Is. 3d., postage Id.) 

Meteorology^ by R. G. K. Lempfert, M.A. (London, Methuen, 7s. 6d.. 
net.) 

A JShort Course in Elementary Meteorology^ by W. H. Pick, M.A. 
(London, H.M. Stationery Office, is. 6d,, postage 2d.) 

Forecasting Weather, by Sir Napier Shaw, F.R.S., Sc.D. (London,. 
Constable. New Edition in preparation.) 

The Weekly and Monthly Weather Reports (see below);will also 
be useful. 

A Meteorological Glossary, (London, H.M. Stationer}* Office, Is., 
postage 2Jd.) 

II. Weather Records.—A. Records for Long Periods .— 
Climate and soil are of chief importance in deciding what crops 
to grow. Climate summarises the weather of any particular 
locality and its variations.* When the weather has been 
observed for a sufficiently long time, we are able to obtain 
valuable particulars of the average temperature, rainfall, etc., 
at different times of the year at each place, besides (what is also 
very important) knowing whether the climate is equable or 
fickle. 

There is still much to be done in determining what sort of 
climate best suits each crop. It is known, for instance, that, 
generally speaking, the climate of eastern England is better 
suited to wheat than is that of the west. But certain varieties 
might be found to stand the western climate better than 
others; and where a crop is found to be unsatisfactory in a 

-- — ---- 

♦ See the article on “Climate” in the Meteorological Glossary. (London* 
H.M Stationery Office, price Is.) 
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•district, it may be profitable to cultivate a variety more suited 
to the climate. Again, there are (.«rtain critical periods in the 
^owth of most plants; and where unfavourable conditions often 
prevail just at a critical period, it might be advisable to select 
varieties of which the critical period falls earlier or later. 
Tables showing the average rainfall, temperature, etc., at 
different times of the year are published by the Meteorological 
Office. With a knowledge of the requirenients of the crops and 
live stock, a farmer moving to a new district,-or trying k new 
crop, such as sugar beet, in a familiar district, could by study¬ 
ing these records, form some opinion as to how far he is likely 
*to be successful. 

Note. —The averages are published in the “ Book of Normals.” Section I 
of the ‘‘ Book of Normals ” gives monthly averages of Temperature, Rainfall 
and Sunshine for over 200 British stations. Section II gives weekly, 
monthly, quarterly and seasonal averages for the twelve weather distiicts of 
the British Isles. Section III contains coloured maps, based on Section I, 
showing average monthly temperature (highest day and lowest night) rainfall 
and sunshine. Section IV (in the press) will give for selected stations 
the temperatures in greater detail, and also the frequency of days of gale, 
frost, snow, snow-lying and hail. The latter tables should be of value in 
questions of agricultural insurance. Sections I, II and III are obtainable 
from H.M. Stationery Office, price 28., 9d. and Is. 6d. respectively. 

B. Current Records .—As mentioned above, much more 
information is still wanted as to the climatic requirements of 
each crop, and also as to the effect of the weather at any given 
period. The weekly and monthly records of the weather will 
show what have been the outstanding features in successive 
weeks or months. It will not always do to say that a spell of 
unusual .weather has necessarily been the cause of a large or 
small crop; the connection between the two is a subject of 
research, to be undertaken by Research Institutes, Agricultural 
Colleges and similar Institutions. Vague statements concern¬ 
ing the weather are apt to be misleading, and the appearance 
of the growing crop is not the sole guide to the ultimate yield. 
But by carefully watching weather records, and the changes 
in the growing crops, farmers should obtain much valuable 
knowledge of the effect of unusual rain or warmth, etc. By 
keeping such records themselves, and afterwards measuring the 
yields of their crops, farmers will in time not only learn which 
weather conditions are really favourable or the reverse on their 
own soil, but will assist in solving the general problem of each 
plant’s likes and dislikes.* 

* For an outline of the more scientific aspect of the influence of weatl er 
Jon crops see this Journal for August, 1922, p. 432, 
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Note. —^Tbe Weekly Weather Report gives details of weather (wanath, 
rainfall and sunshine at over 20 stations) for the past week; notes on the 
wind) and also a summary of the weather for the week, and for the season 
and year in progress, as compared with the normal weather. 

The Monthly Weather Report summarises weather records from some 300 
stations and publishes five charts (wind, movements of depressions—Le., 
regions of low barometric pressure, temperature, sunshine and rainfall). 

The Annual Summary does much the same for the year. 

The Annual Subscription to the Weekly Weather Report, including Intro¬ 
duction and Guid^ to the Tables, is £2, post free. 

The Annual Subscription to the Monthly Weather Report, including the 
Introduction and Annual Summary, is 10s., post free. 

Specimen copies of the Daily, Weekly and Monthly reports may be 
obtained free from the Meteorological Office. 

Note. —Orders should be made out as follows :— 

Daily Weather Report —To the Director, Meteorological Office, Air 
Ministry, Kingsway, London, W.C.2, remittances being made payable to 
the “ Deputy Secretary, Air Ministry,” and crossed “ Bank of England 
A/c of Paymaster General.” 

WeeJcly Weather Report and Monthly Weather Report, —To the 
Director of Publications, H.M. Stationery Office, at any of the follow¬ 
ing addresses :— 

Imperial House, Kingsway, London, W.C,2 ; 

28, Abingdon Street, London, S W.l ; 

York Street, Manchester; 

1, St. Andrew’s Crescent, Cardiff; 

120, George Street, Edinburgh ; 

remittances being made payable to “ The Director of Publications ” and 
crossed “ Bank of England A/c of Paymaster General, H.M, Stationery 
Office.” 

♦ « 41 ^ » # 

ALSIKE CLOVER. 

Pbofbssor R. G. Staplbdon, M.A., 

Wehh Plant Breeding Station, Aberystwyth. 

Alsikb clover (Trifolium hybridnm) derives its common name 
from the fact that it was first introduced into this country from 
the village of Alsike in Sweden. Unlike red clover and white 
clover it is not indigenous to Britain, but is native to temperate 
Europe and occurs also in Asia and Algeria; it is not common 
in Southern Europe, The specific name of hybridum was given 
to it by Linnaeus who erroneously regarded it as a hybrid 
between red clover and white clover. 

Deaciiption of Uie Plant (see Plate I).—Alsike clover is a 
perennial plant, although in this country it does not usually persist 
in quantity for more than from three to five years. In 
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of growth it comes nearer to late>fiowering red olover than to 
broad red clover. 

It can readily be distinguished from all forms of red clover 
by the fact that the plant is quite devoid of hairs. The leaves are 
slightly toothed and the flower head, which is usually pele pink 
is borne on a fairly long stalk. The stipule at the base of«the 
leaf stalk is quite different from that of red clover; in the case 
of red clover the stipule is attached to the stem of the leaf for 
the greater part of its (the stipule’s) length,wand ends id a 
bristle-like point ; the stipule of Alsike clover is not joined to tire 
stem of the leaf in the same way and gradually tapers to a fairly 
long point. 

Alsike clover is rather more surface-rooting than the red 
clovers, hut if adult plants of the two species are compared it 
will usually be found that Alsike clover has produced the greater 
mass of roots. 

Alsike clover is variable but not to the same extent as red 
clpver, and there is certainly not so much diversity amongst 
the cultivated forms as with red clover. 

Description of the Seed and Impurities (see Plate II).—The 
seeds of Alsike clover, like those of white clover, are heart- 
shaped, but plump, the seeds of the two species being about 
the same size. Alsike gives about 715,000 and white about 
760,000 seeds to the pound The seeds of both species are 
smaller than those of red clover which gives 280,000 to 279,000 
seeds to the pound. The seeds of Alsike clover are usually of 
various shades of green deepening almost to blue or black, the 
seeds frequently having a somewhat marbled appearance. Good 
samples should be bright with a nice colour range—older and 
poorly harvested samples usually assume a uniform brown or 
reddish brown colour. 

_. Alsike clover is grown for seed in this country, but not to the 
same extent as red clover, most of the seed on the market being 
imported, chiefly from North America and from the Continent. 
Home-grown seed and that from America does not frequently 
contain dodder, but samples from Europe are often contaminated 
with the seeds of this parasite. 

Samples of Alsike clover are liable to contain as much im¬ 
purity as rpd clover and sometimes more. The chief weed 
impurities met with are Sheep’s Sorrel (Rumex Acetoselh), Self 
Heal {Prunella vulgaris), Campion {Lychnis and Silene spp.). 
Soft Ctanesbill {Oeranium molle and pueillum), Bib Grass 
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Plate 2. —Seeds iii Alsike Clovei Samples, all x 10. 

1. Alsike Clovei (Trtfoham hyhrtdtim), 

2. Tumbling Mustaid (Si^mhrmm affmimiim), 

3 Treacle Mustard (Erysimvin (heiranthoide*t) 

4 Small seeded False Flax (Camehna mtcrorarpa). 

5 Night flowering Catchfly (Hilcne noctiflora), 

6 White Campion (Lychms alha) 

7. Common Ohickweed (SteJIana media), 

8 Mouse oar Ohickweed (Ccrastium vulqfttum). 

9. Dove’s Foot Cianesbill (Gerantvm molU), 

10 Stinking Mayweed Cotula) 

11. Scentless Mayweed (Mcdrxcaria inodora) 

12 Ox-eyf (Chryaanthemuin LeaoafUhemum), 

13. Self heal (PruTiella vulgar is) 

14. Fat Hen (Cheiwpodmm album). 

16. Sheep son el (Rumex Acetosella). 

16. l^mothy (PhUum praieme). 
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(Phmtago lanceolata), and Mayweeds {Anthemis and Matri¬ 
caria spp.)- 

Timothy, trefoil and white clover are frequent and sometimes 
abundant impurities of Alsike. 

Agricultural Uses. —Alsike clover is not used to a very great 
extent in rotations; it is, however, considerably less susceptible 
to both eelworm disease and stem rot (Sclerotinia trifolwrum) 
than red clover; consequently in cases where clover leys are 
deemed to be essential even on “ sick ” land Alsike is to be pre¬ 
ferred to red clover. When sown alone the usual seeding is 
about’ 8 to 12 lb. per acre. Pure Alsike or leys where Alsike 
predominates must be both grazed and fed green to stock with 
even greater care than red clover, particularly when it is in the 
flowering stage. 

Alsike clover can be grown successfully under a wider range 
of soil and climatic conditions than can red clover; it withstands 
both acid conditions and excessive wet remarkably well and is 
considerably more winter-hardy than many strains of red clover. 
It can be grown to advantage under irrigation. Alsike clover 
is, therefore, a most valuable plant for use in seeds mixtures 
for leys on wet and waterlogged soil and, generally, for both 
rotations and longer leys at high elevations and in regions of 
high rainfall. In wet climates it has the further advantage 
that it may be cut for hay over a longer period than red clover. It 
should bo included in seeds mixtures whenever there is any risk 
of a failure of ** take from the red clover, and thus on wet 
soils and in wet districts a few pounds of Alsike added to the 
red clover for even a one year ley would be in the nature of 
an insurance. Alsike and Timothy make a good combination 
for short duration leys on wet and heavy soils, while recently 
Alsike and cocksfoot have proved a successful combination on 
more normal soils. When Alsike is the only clover used for a 
short duration ley, from 5 to 7 lb. per acre should be employed. 
In more complicated mixtures for longer duration leys the amount 
usually varies from to 2^ lb per acre. It has been remarked 
that Alsike Clover has rather a similar growth habit to late- 
flowering red clover; these clovers are therefore 1)0 some 
extent mutually incompatible and are not both likely 
to do themselves justice when sown in large amounts 
in the same mixture. If and when late-flowering red 
dover is chiefly desired it is wisest only to include about 1 lb. 
of Alsike with 8 to 9^ lb. per acre of late-flowering red clover. 
This amount of Alsike will ensure some stand of clover if for 

R i 



lUPBOVKMBNT (Hr P<X« GrASS IjAND. 


[JOLt, 


any reason the late-flowering red fails, without seriously ham¬ 
pering the development of the latter if a good “ take ” results. 

The source of origin of the seed-in relation to crop production 
does not appear to be of as great importance in the case of AMke 
as of red clover, but this is a matter demanding further 
investigation. 

»••••* 

IMPROVEMENT OF POOR GRASS 
LAND IN EAST SUFFOLK. 

A. W. Oldbbshaw. B.Sc. (Edin.), N.D.A., 
Agricultural Organiser for East Suffolk. 

Thebe is in East Suffolk poor grass land of the following 
quite distinct types, and, as far as possible, experimental plots 
have been laid down on all of them :— 

(i) Poor Heavy Land Grass, —Probably a larger area of this exists than 
of any other type. Much of it is covered with thorns and the general ten¬ 
dency of this type of land is to grow whitethorn, unless it receives constant 
attention. 

(li) Poor Mixed Soil Grass, —There is not such a great area of this, as 
mixed soil is generally under tillage, for which purpose it is, under the 
climatic conditions of East Suffolk, much more suitable than for grass. 

(iii) Paw* Light Land Grass, —Much of this is hardly worthy of the 
name of grass land, as it produces practically nothing and may almost be 
described as derelict. ^ 

(iv) The Marshes, situated on the banks of the rivers, and near the sea. 
These vary much in type and are quite a distinctive feature of the grass 
land of the county. 

Experimental plots on these various types of grass land may 
be considered'in the above order. 

1. Poor Heavy Land. — Expenrnents at Saxmundham {Rend- 
ham) Experimental Station. —The soil is a poor thin-skinned 
boulder clay. The field in which these experiments are con¬ 
ducted was nearly derelict twenty years ago, when taken over 
by the County Council. At the present time a field within 
twenty yards of the experimental field is still covered with 
bushes. Table 1 gives the manurial dressings applied and the 
yields of hay from the experimental plots. 

Of special interest at the present time are Plots 8,5,6 and 7, 
which have received comparatively heavy dressings of super¬ 
phosphate several times and which still maintain their yield. 
This shows that should it be proved that basic slag becomes 
shorter in quantity and inferior in quality in the future, heavy 
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land farmers in East Suffolk may rely upon getting good results 
on their pastures from superphosphate, provided that their land 
oontcdns sufficient lime. 


Table. I— Poor Heavy Meadow Land (Saxmundham). 

Each plot { acre except Plots 1a, 1b, 2a and 2b, which are ^ acre. 


Treatment, 



Yietdii of Hail, 


A verage 

(The dates given are those on 

/— ■—— 



- ,, 

1902-1922 

which the manarial dressing 1919. 

1920 

1921. 

1922. 

(grazed 

was applied^ 






1908). 


cwt. 

cwt. 

cwt. 

cwt. 

cwt. 

lA. 10 cwt basic slag, 1901, 

1907, 






1912, 1916-16, 1919-20 


14-2 

21*6 

16*6 

25 

24*6 

iB. 10 cwt. basic slag, 1901, 

1907, 






1912, 1916-16, 1919-20, 






2 cwt. kainit, 1909, 

1912, 






1915*16, 1919-20 ... 

... 

15-5 

26 

18 

27 

26 

2a. 6 cwt. basic slag, 1901, 

1904, 






1907, 1912, 1916-16, 1919-20 






2 cwt. kainit, 1909, 

1912, 






1916-16, 1919-20 

... 

14 

26 

19 

24-5 

21*6 

2b. 6 cwt. basic slag, 1901, 

1904, 






1907, 1912, 1916-16, 1919-20 






2 cwt. kainit and 1 cwt. nitrate. 






1909, 1912, 1916-16, 1919-20 

14*6 

26*5 

16*5 

24*6 

22-8 

3. 7 cwt. superphosphate, 

1901, 






1904, 1907, 1912, 1916-16, 






1919-20 . 

••• 

14 

23 

18 

23-76 

22*5 

4. Unmanured . 

... 

8 

1076 

10*5 

11*6 

9*8 

1 

r 1901 







1904 






6. 7 cwt. superphosphate, | 

1907 






34 cwt. kainit 

1912 







1915-16 







L 1919-20 

14*6 

29*5 

18 

25 

24*3 


( 1901 







1904 






6. 7 cwt. superphosphate, J 

1907 






10 cwt. lime 

1912 







1916-16 







^1919 20 

14-6 

28-5 

13-5 

2276 

23*5 

1 

1901 






7, 7 cwt. superphosphate, 

1904 

1907 






71 lb. sulphate of ^ 

1912 






ammonia j 

1916-16 







1919-20 

15 

29‘5 

14 

27 

25*4 


r 1901 






8, 6 cwt. dissolved bone in -| 

1904 






1 

[l907 






1 

r -1914 






34 cwt. bone meal in i 

1915-16 







1 1919^20 

13-4 

24-26 

13 

22*5 

21 


Kotb.— 1915-16f 1919*20 meant the winter of 1915*1916, 1919*20. 
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Sheep Grazing Plate at Saxmundham {now arable ),—^Part of 
the area was manured with 10 cwt. of basic slag in 1904 and 
again in 1912, and the whole was grazed with sheep. The 
manured portion gave a profit, after paying for the manure, 
of I7s. 2d. per acre per annum over the period of years. 

The land was ploughed up from grass and the following crops 
obtained per acre. The object of this experiment was to ascer¬ 
tain the improvement in the crops (if any) due to the residual 
effect of the basic slag.upon the fertility-of the soil:— 


1919. 

Mixed Beam and 
Peas. 

Plot 1. No manure 29*7 bus. corn, 
on grass 42 cwt. straw. 


1920. 

Wheat. 

29^ bus. corn. 
36 cwt. straw. 


1921. 
Barley. 
31 i bus. 


1922. 
Mangolds. 
231. 15 cwt. 


Plot 2. lOcwt. basic 40 bus. corn. 38*8 bus.corn. 43J bus. 261. 10 cwt. 

slag in 1904 and 62 cwt. straw. 45 cwt. straw. — — 

again in 1912 

The continued superiority of the slagged over the unslagged 
plot is undoubtedly due to wild white clover, which grew most 
luxuriantly on the slagged plot for years before it was ploughed up. 

Parfe Farm, Shadingfield {Mr. G. Mitchell ),—The field chosen 
adjoins the railway from Brampton to Beccles. The land was 
covered with thorns, the bushes being 10 to 12 ft. high, until 
the spring of 1920, when they were removed, and manures 
^applied in March, 1920. 

The following are observations on the plots made as a result 
of several inspections :— 


Plot. 

1. No manure.—Very poor. 

2. 800 lb. 28 per cent, basic slag (containing 100 lb. phosphoric acid).— 
This has been a very good plot. The basic slag caused a great 
growth of wild white clover, with the consequence that the cattle 
have grazed it very closely. 

3. 800 lb. 28 per cent basic slag (containing 100 lb. phosphoric acid), 
224 lb. kainit.—Very good; similar to Plot 2. It is doubtful 
whether the additional application of kainit paid. 

4. 370 lb. ground Algerian phosphate (containing 100 lb. phosphoric 
acid).—This plot is slightly better than the “ No manure ” plot, but 
is very inferior to Nos. 2, 3 and 5. 

5. 728 lb. 30 per cent, superphosphate (containiqg 100 lb. phosphoric 
acid).—Very good; equal to Nos. 2 and 3. The effects of the 
superphosphate on this plot were visible in the season 1920, i.e., 
before the other manures had been given time to act. 

Wlien inspected on 7th May, 1928, Plots 2, 8 and 6 were still 
much better than Plots 1 and 4. Much more white clover was 
present, and it was also very interesting to observe that there 



Kig. l.—Shadiiif^ficld Plots, Left^ No Manure ; llUjht^ 800 lb. llasic Slaj,' (ICO lb, Pa(la). 
The while llow(‘l^ are daihes, not White Clovc'r, whieh will come on later. 


Fig. 2.— Showing the Uough, Marshy Grassland at Scots Hall, Westlelon. 
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were far more daisies in flower on these plots on the day of 
inspection. 

This soil contains chalk stones. Half of each plot was dressed 
with one ton of lime per acre, but this has not had much 
effect. 

Marsh Form, Ellhough, Beccles (Mr, TTm. Bullard), —The 
soil is poor heavy land. On 15th March, 1920, the same 
manures were applied as at Shadingfield, but they have not 
given such a good return up to the present as at that centre. 
During the autunm of 1922 the following observations were 
made:— 

Plot, 

1. No manure.—Poor and weedy. 

2. 800 lb. basic slag (100 lb. phosphoric acid).—Clover, better grazed. 

3. 800 lb. basic slag (100 lb. phosphoric acid), 224 lb. kainit.—A good 
deal of clover present, well grazed. 

4. 370 lb. ground Algerian phosphate (100 lb. phosphoric acid).— 
Weedy. 

6. 728 lb. 30 per cent, superphosphate (100 lb. phosphoric acid).— 
Much clover present, well grazed. 

These plots were ploughed up during the winter, 1922*3, and 
the field sown with linseed in the spring of 1923. 

Little Glemhaniy Saxmundham (A senes of trials conducted at 
Mr. Kirkwood*s expense ),—Soil part heavy and part lighter. 
Mr. Kirkwood applied 7 cwt. per acre of 30 per cent, basic 
slag to certain parts of the Park in December, 1920; in other 
parts a similar dressing was applied of .material known as 
slag phosphate, whilst small areas in various parts were un¬ 
treated. When inspected bv a party of farmers in June, 
1922, part was being grazed, and part was intended for 
mowing. After a caieful examination of the herbage in the 
grazed part, it was considered that the best pasture was found 
on the portion manured with slag in 1920. This contained 
a very large proportion of wild white clover. Ciompared 
with the unmanured part it was thought that the slag phos¬ 
phate had done some good, but not so much as the basic slag. 

The area reserved for hay was then examined, and it was 
found that where the basic slag had been applied in 1920 the 
crop was at least doubled and was of vastly better quality as 
compared with the “no manure” plot. Even basic slag 
applied in December, 1921, had already made a considerable 
improvement. The party were able to pick out the un¬ 
manured patches which had been left here and there, in most 
cases to within a yard, and the whole inspection formed an 
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object lesson in the extraordinary improvement caused by the 
application of basic slag to suitable land. 

Lastly, a small area was inspected, which had received a 
dressing of farmyard manure, followed by a dressing of basic 
slag. This was being reserved for hay, and had produced a 
very heavy crop of beautiful herbage—^in fact, the treatment 
was considered to be extremely suitable for this type of land 
when intended for hay, as the farmyard manure encourages 
the strong growing grasses, and the basic alag encourages the 
clovers. 

2. Poor Mixed Soil. —Corton County Council Small Holdings 
Estate {Mr. C. G. Cross ).—Manure applied in the winter of 
1921-22.—^The object of this test is, first, to ascertain the 
extent to which grass land of the poor mixed soil type can 
be improved, and secondly, what kind of dressing is likely to 
prove most successful. As regards the first point it was 
found that on all the manured plots a much larger proportion 
of clover was present. It seemed probable that the best plots 
were worth at least twice as much per acre, as far as actual 
feeding value was concerned, as were the unmanured plots. 

As regards the effect of the various dressings applied, it 
might be explained that the dressings used were not heavy. 
They each contained phosphoric acid equal to 100 lb. per acre 
{i.e., as much as is contained in 6 cwt. of high-grade basic 
slag). Four different kinds of basic slag were used—^modern 
medium quality 24 per cent, slag, high-grade high-soluble 
Bessemer slag, open hearth high-soluble slag, and open hearth 
low-soluble slag. There were also included in the tests super¬ 
phosphate, (Jlafsa (North African) rock phosphate, Nauru phos¬ 
phate and the so-called “ slag phosphate ” which is a mixture 
of low quality basic slag and Nauru phosphate. 

A careful examination of the plots in the autumn of 1922 
showed that aU the manures had done some good. It was 
observed, however, that all the plots receiving superphosphate 
and the highly soluble slags had been more closely grazed by the 
stock than others. On these plots, in fact, there was a carpet of 
white and red clover, quite close to the ground, and hardly 
any of the coarse and unpalatable grass, which was such a 
feature of the “ no manure ” plots. 

It is just possible that this close grazing was partly acci¬ 
dental, but on the whole it seems probable that the more soluble 
manures had acted more quickly, and these plots had showed 
an improvement first. The cattle grazing the field would 
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quickly find this out, and would go for the sweeter plots, with 
the result that the coarse grasses would tend to disappear by 
the closer grazing. Many of the other plots had shown con¬ 
siderable improvement over the “ no manure ” plots, but they 
had not been quite so closely grazed. A further inspection in 
the spring, 1928, showed that the herbage on the “ no manure ” 
plots is strikingly inferior to the rest of the field. 

8. Li|^t Mixed Soil. — Woodhridge {Mr. G. Bamardiaton ).— 
Mr. Barnardiston very kindly offered to conduct at his own 
cost a series of plots on a field adjoining his house at Wood- 
bridge. Basic slag alone, basic slag with kainit, superphos¬ 
phate alone, superphosphate with kainit, and North African 
phosphate were tried. Each plot recfeived manure costing 
£1 188. 9d. per acre in the winter of 1921-22. 

The land is of a difficult type on which to encourage th.e 
growth of wild white clover, especially with such weather con¬ 
ditions as prevailed in the early months of 1922. When in¬ 
spected in June, none of the plots showed much evidence of 
improvement. It is worthy of note that the improvement of 
pasture land almost entirely depends on the growth of wild 
white clover, and this can only take place providing sufficient 
. moisture is present. For this reason the improvement of grass 
on light mixed soil is a difficult matter. 

4. Marshland. — Scots Hall, Westleton {Mr. J. W. Rickeard). 
—Manures sown November, 1921. The marshes are adjoining 
the sea. In each case the manures were arranged to cost 
j61 18s. 9d. per acre at the time of sowing. 

Plot. 

1. owt. basic slag (92 lb. phosphoric acid). 

2. 6f cwt. basic slag (65 lb. phosphoric acid), 3J cwt. kainit. 

3. cwt. superphosphate (116 lb. phosphoric acid). 

4. 4J cwt. superphosphate (69 lb. phosphoric acid), 3} cwt. kainit. 

6. 363 lb. Nauru phosphate (137 lb. phosphoric acid). 

6. 4| cwt slag phosphate (116 lb. phosphoric acid). 

The marsh was covered with small rushes and is rather wet. 
During the summer of 1922, a great improvement was to be 
seen on some of the plots, and large quantities of wild white 
clover and wild red clover grew up amongst the rushes to a 
height of several inches. 

After a rather prolonged examination of the plots, the paurty 
of inspection during the summer came to the conclusion that 
Plot No. 1 was the best. This plot showed a great improvement 
over the adjoining land which was unmanured. The wild white 
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clover and wild red clover were growing up amongst the in¬ 
ferior herbage in a most encouraging manner and the weight 
of the crop on this plot was estimated to be double that on 
the “no manure” plot. 

The second best plot was thought to be No. 8, which received 
cwt. of 80 per cent, superphosphate. This plot also con¬ 
tained a large proportion of white and red clover, and showed 
that should our sources of basic slag fail us, superphosphate 
would answer extremely well, on even such unpromising places 
as the marshes. The third and fourth plots in order of merit, 
as judged by appearances, were No. 2 and No. 4. Plots 5 and 
6 were distinctly better than the “no manure” plot. 

Sanders Hill Marsh, Scots Hall, Westleton .—The manuring 
per acre was as follows:— 

• Plot. 

1. 11^ cwt. basic slag. 

2. cwt. basic slag and 3f cwt. kainit. 

3. 7^ cwt. superphosphate. 

4. No manure. 

5. cwt. superphosphate and 3f cwt. kainit. 

6. 363 lb. Nauru phosphate. 

7. 4i cwt. slag phosphate. 

The grazing marsh was selected because of the extreme- 
coarseness of the herbage, which consists largely of sedges, 
rushes, and wild iris, growing 2 ft. or so in length. A careful 
examination in June, 1922, however, revealed the presence of 
wild white clover, with large leaves at the end of long leaf 
stalks which had grown to an unusual height in order to enable 
the leaves to reach the light. The various manures given above 
had been applied to this most unpromising herbage, and it was 
thought that both the basic slag and superphosphate had made 
some improvement. It was considered, however, that the wild 
•white clover had not a chance to develop properly owing to 
the heavy top-growth. Mr. Eickeard now proposes to keep the 
top-growth cut ofiE. When inspected at the end of November, 
1922, the whole had been cut and grazed quite closely. These 
plots should prove very interesting during the coming season. 

Marshes, Hall Farm, Rushmere, Lowestoft (Mr, John Oldrin), 
—This marsh land is on the banks of the Hundred Eiver. 
The soil is a sandy peat evidently containing a large propor¬ 
tion of vegetable matter. At present a considerable proportion 
of the herbage consists of rushes, and Mr. Oldrin has been 
trying the interesting experiment of running a plough, with 
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a wide share, with a special wing attached, to cut 14 in. wide 
under the turf. The breast is removed from the plough and 
the turf is allowed to fall back to the place from which it was 
cut, and is then rolled down. A careful examination by a party 
of farmers in July, 1922, of the strips treated in this way 
showed that they contained a considerably smaller proportion 
of rushes, even when three years had elapsed since the treat¬ 
ment. In the case of land similarly treated in the autumn 
of 1921 it appeared that the bulk of the herbage was slightly 
reduced but the quality was improved. The strips of land were 
cross-dressed with various manures so that it was possible to 
observe the effect of the manures both on the ploughed and 
unploughed portions. 

It had been arranged that each manured plot should receive 
manure costing ill 18b. 9d. per acre. The manure was not 
applied until March, 1922. so that the slower-acting manures 
had not had time to act. A careful examination of the herbage 
led to the conclusion that all the manures had done some good, 
when compared with the “ no manure ” plot. In all probability 
the two best plots were No. 3 receiving 11 cwt. 80 per cent, 
superphosphate per acre, and No. 5 receiving 4] cwt. 80 per cent, 
superphosphate and cwt. of kainit per acre. Most members 
of the party considered that No. 5 was slightly the better. 
Certainly the weight and quality of the herbage on these two 
plots had been very considerably increased. Of the remaining 
plots. No. 1 which received llj cwt. 16 per cent, basic slag, and 
No. 2 which received 6] cwt. 16 per cent, basic slag and 8J cwt. 
kainit per acre were decidedly better than the “ no manure ” 
plot although, having been applied in the spring, the basic slag 
had not had time to act properly. Plots No, 6 which received 
363 lb. of Naum phosphate and No. 7 which received 4] cwt. 
slag phosphate per acre, were also considered better than the 
“ no manure ” plot, although the dressings also had not had 
time to act. The plots should be very interesting in 1923 and 
1924. 

On the whole it would appear that much improvement of 
marsh land of this type can be effected by the application of 
superphosphate or basic slag, and that clover can be encouraged 
to grow in a really surprising manner by the use of these 
manures. In the case of sandy peat, it may pay to add some 
kainit, sylvinite or other potash manure to the phosphatie 
manure, but that is a matter to be tested in each case. 
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Marshland at Trinday (Mr. C. C. Smith). —^These marshes 
differ from many Suffolk marshes in that the soil is covered 
by a thick mat of undecayed vegetable matter. In some places 
this mat is two or three inches thick, and it is only soaked by 
rain with great difficulty. About ten years ago a number of 
plots were laid out by Mr. Smith at his own expense on the 
two marshes. The manures used included farmyard manure, 
basic slag alone and in combination with muriate of potash, 
superphosphate alone and in combination with muriate of 
potash and ground lime. Ground lime was also used alone. 

On the first marsh some improvement was evident where 
the phosphatic manures were applied. None of the manures 
succeeded in getting rid of the thick mat of vegetable matter, 
although they encouraged the growth of clover to some extent. 
On the far marsh where the mat of vegetable matter is very 
thick, the improvement was not so great as on the first marsh. 

The problem of getting rid of the thick mat of vegetable 
matter is, therefore, at present unsolved, and Mr. Smith pro¬ 
poses to try other methods and applications in order to see 
whether it is possible to effect a greater improvement in these 
marshes. 

Dr. J. A. Hanley, of Leeds University, who inspected these 
marshes in June, 1922, thinks that a dressing of crag or chalk, 
would greatly benefit them, as the thick mat of vegetable 
matter is, in his opinion, due to lack of lime. 

Lyons Farm, Bulcamy (Mr. W: C. Mitchell, Agent ).—^The 
cost of this experiment was borne by the Earl of Stradbroke. 
The soil is black, containing much vegetable matter, the 
herbage being largely rushes. The original experiment was 
started on the marsh near Bulcamp Workhouse in March, 
1920. 

The following observations were made after an inspection by 
farmers in June, 1922:— 

Plot. 

1. No manure.—Very poor, and full of rushes. 

2. 800 lb. 28 per cent, basic sIbk (100 lb. phosphoric acid).—A great 
improvement; much clover present. 

3. 800 lb. 28 per cent, basic slag, 224 lb. kainit.—A great improve¬ 
ment ; much clover present. 

4. 728 lb. SO per cent, superphosphate (100 lb. phosphoric acid).— 
A great improvement; much clover present. This plot showed 

■ improvement first. 

5. 370 lb. ground rock phosphate.—Very little better than the “ no 
manure” plot in 1921. Improved in 1922. 
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The plots were cross-dressed with 1 ton of lime per acre, 
but this has not done much good up to the present. 

A meeting of fa>rmers was held on these plots in 1921, and 
they considered the results extremely interesting, and at their 
request a further experiment was arranged on an adjoining 
marsh, the manure being applied during the winter 1921-22. 
This second series of plots was inspected in June, 1922, when 
it was found that some of them contained a perfect carpet of 
white clover several inches deep. The best plots were those 
receiving basic slag, basic slag and kainit, superphosphate, and 
superphosphate with kainit. All this latter series of plots received 
160 lb. of phosphoric acid per acre. These plots should prove 
an. interesting study for some years. 

m m m m * 9 

THE HILL SHEEP FARMS OF 
NORTH UMBERLAND. 

J. Bobson. 

TitBSB farms occupy practically all the land lying between 
800 ft. above sea level and the top of Cheviot, which stands 
at 2,676 ft. All kinds of weather are met with. An old saying 
is: “ Little kens the guid wife of the trows how the wind blaws 
on Windy Gill.” If there is such a variety of weather on one 
farm, one can understand the changes which are encountered 
between the Durham boundary and the North Sea. A variety 
of herbage is met with, heather, flow and bent predominating 
south of the North Tyne, but further north finer grasses are 
sometimes found. As 1 am not a botanist, I cannot describe all 
the plants which comprise a good hill pasture, but the more 
it is mixed, the better it is counted. The deeper the soil, the 
bigger the sheep it will produce; and there must be a certain 
amount of fine grass aiong the burn sides to make big fat lambs. 

There ought also to be a small proportion of heather to provide 
a change of meat and a healthful tonic, also some flow ground 
on which the draw-moss {Eriophorum vaginatum, L.) and deer’s- 
hair {Eleocharis ccespitoga, Link) grow. If the “ Flows ” lie 
fairly low so that stock are not prevented grazing on them in 
stormy weather, their situation is ideal. There can be too 
much of a good thing, and though too much mowing makes for 
waste land, a little is invaluable. 

In a really bad spring stool bent(J«nc«««q«am)«««,L.)is often 
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the only green thing that can be found, and a little of it comes 
in very useful for the flock. However, it is generally found on 
hard, bare land, and too much is not desirable. 

White Bent (Mohnta cctrulea) is unfortunately too common. 
Its life as a food is so short that it is only available for sheep 
for about three months. Thus one scarcely ever sees it on a good 
farm. It is greatly benefited, and its useful life prolonged, 
through heavy eating by cattle, but as it can only be stocked 
with them in .Tune, and they should be' away by September, it 
is scarcely a profitable business buying them for that short 
period, especially as that is the time when grass everywhere 
IS generally most plentiful. 

Breeds. —Only two breeds of sheep are found, the Cheviot, 
indigenous to the district, and the Blackface. The former was 
thought so much of that in 1708, Sir John Sinclair, when taking 
sheep to the Korth ot Scotland, came to Northumberland for a 
selection. A cen'^ury ago. Blackfaces were unknown in the 
county, but with tho demand for younger mutton, and the low 
price of wool combined with a nin of bad seasons, this breed 
began to replace the Cheviot, till now they are perhaps as 
numerous. 

Stoddng. —The farms range from 500 to 10,000 acres with 
a sheep stock of 100 to over 8,000. On an average a shepherd 
will have a “ hirsel ” of 600 sheep, and his “ hill ” will extend 
to anything from 500 to 2,000 acres. One sheep to the acre 
is usual on the better land, but as much as three acres per 
sheep may be required on the poorer grazings. 

Formerly shepherds were paid “ pack ” wages, that is, they 
were allowed to keep so many sheep, from fifty upwards, along 
with the employer’s, and the increment from them was his wage, 
but packs are very scarce now, and the shepherds are generally 
paid in cash, with a free house, potatoes, coals carried free, and 
the keep of two cows. The pack system caused a good deal of 
extra labour in sorting, all the pack sheep having to be sorted 
by themselves. Of course, this was payment by results, but just 
as much care is taken one way as the other, and in fact the only 
shepherd who ever left the writer in the lurch had a pack wage 
and left his own sheep behind. 

Kaiiagement. —The management of the two breeds is prac¬ 
tically the same, so one description will do for both. We will 
take the season as beginning about 20th November, when the 
tups are put out, one tup to 60 or 70 ewes, and during the 
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time they are out. about ten weeks, the ewes are gathered to 
each tup. A few extra tups should always be provided to replace 
any that go wrong. About the New Year they are brought in, 
and usually sent away to turnips, unless these are grown on 
the farm. After that, should the weather be favourable, is the 
shepherd’s easiest time, as less herding is required then than at 
any other season. The shepherd must always be on the alert 
in case a sudden snowstorm should arise, when the sheep must 
be gathered to the stells. This may be a very trying time, as, 
if the flock be caught out, it is very hard work indeed getting 
them collected, so much so that some men have become so 
exhausted that they have succumbed to the exposure. 

That sheep farming is not all beer and skittles was proved 
by the spring of 1917, when in spite of every attention thousands 
of sheep were lost. The year 1860 was also a disastrous one; 
on one of the best hill farms in the county only 220 lambs 
were weaned from 1,400 ewes. The “ eighties,” also, took a 
heavy toll from border farmers. 

Calamities such as these leave their mark for many years, 
not only on the bank balances of the stock owners, but also on 
the stamina of their sheep, for the survivors, though no doubt 
the strongest, suffer in hardihood. 

A bad lambing time, too, by causing a short crop of lambs, 
compels farmers to retain as breeding stock many smaller and 
poorer lambs which m the ordinary course would have been 
drafted. 

A snowstorm is a great test of a shepherd’s ability, as some 
men have the knack of looking after their flocks so that they 
exist much lonuer without hay than others can. In such seasons 
the shepherd’s work is arduous as well as disappointing, for in 
spite of all he can do, his charges deteriorate in condition. 
When hay is required there should be a daily allowance to each 
score of sheep of about a stone of the best hay scattered on a 
piece of well-sheltered ground which should be changed as often 
as possible. On some farms, benty or grassy ones as a rule, 
once haying is commenced it is continued as long as it is-eaten. 
In this case it is given in hicks or nets, and care should be taken 
that the sheep are not allowed to lie about the nets after they 
have eaten up the hay. As the season wears on a sharp look¬ 
out must be kept for any lean sheep, and these should be 
brought into the fields or sent away to better grass. About the 
beginning of April it is customary on some farms to udderlock 
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all the ewes as it is thought that the lambs suck more readily 
and there is less danger of the lambs getting wool in their 
stomachs. 

With such flocks ewes are lambed on the hill, and not brought 
into enclosures as in other parts. Lambing begins about mid* 
April, and each shepherd is generally provided with a lambing 
man whose assistance he has for a month. Before he leaves, 
the lambs should be marked, their tails cut, and the wedder 
lambs castrated, those intended for tups-having been selected 
first. Castration can be done in many ways. The oldest and 
simplest is bv the knife, the other of the more commonly 
practised methods being by the clamps and a hot iron. In the 
latter case the operation is generally deferred till the end of 
June and is commonly practised on “ diseased ” farms. At 
the end of June sheep are washed by being swum through a 
pool a few times, but Blackfaces are seldom washed, and many 
Cheviots are now clipped in the grease. Clipping takes plac^' in 
July—Cheviots about the beginning, Blackfaces later. This 
should be carefully done, the wool nicely trimmed and the 
fleeces neatly tied by ropes made by twisting a piece of the 
fleece. 

On the eastern borders, Cheviot ewe lambs for stock are 
weaned about the end of July and sent to their hogging where 
they stay for two years and are then brought to the ewe 
“ hirsels ” to take the place of the ewes sold as drafts at five 
years old. Further west and amongst Blackfaces, the keeping 
ewe lambs generally follow their mothers and have lambs a year 
younger—at two years. The wedder lambs are sold at the 
auction marts at the end of August and are bought by feeders 
to be fed off. Blackfaces are often sent straight to the butcher, 
and many who practice this method do not cut their lambs but 
sell them as tups in August and early September. If kept, they 
'should be cut later. 

The summer dipping should be done in August and a fly 
dip is generally used at this time. Cheviot draft ewes should 
be dressed and brought out in as good form as possible for the 
draft ewe sales held early in October. Blackfaces should be 
dipped in a bloom dip and brushed up, not dressed like Cheviots. 
As soon as the drafts are away, the second dip should be 
used. After this, dosing the hoggs, if it is practised, is the 
next work, and we complete our cycle with heeling—marking 
with a coloured paint, at which period it is advisable to select 
the best ewes to put to the best tups obtainable. 
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Doxiog the whole year a constant lookout should be kept 
for lame sheep and any showing the least symptoms of lameness 
brought in, the feet pared, and dressed with a good paste. 
After dipping, some flockmasters, drive their sheep through a 
footrot trough containing a mixture of a proprietary article, 
arsenic, or blnestone; this is a great preventive of footrot, but 
should not take the place *of the foot dressing previously 
mentioned. 

Maggot flies are much more troublesome now than they used 
to be, and a constant watch should be kept for them. If very 
bad, dipping the whole flock is advisable, as for a time it 
keeps the fly ofi. 

If the shepherd takes a real interest in his flock, hie duties, 
though necessarily of a routine character, can never be monoto¬ 
nous, as such work certainly would be to anyone who simply 
did it for his daily bread. To rise at daybreak, climb to the 
top of a hill, often rising one thousand feet above his cottage, 
turn his sheep in, then come back above them again to see that 
none are left lying back or are amiss in any way,, may mean a 
walk of six to ten miles—determined by the extent of ground 
which comprises his “hirsel.” His time is then his own— 
unless he finds some of his flock require special attention—^till 
the afternoon, when he takes a turn round the lower part of 
bis ground, turning his flock out so that they go to the hill 
tops for the night, except in stormy weather, when they are 
allowed to lie on the lower and more sheltered parts. A good 
shepherd should, as we are told, know his sheep, and although 
I am doubtful if the sheep know him, they certainly know his 
dogs, as anyone can see who takes strange dogs amongst them. 

Shepherds have generally to help at hay time, so that season 
is a hard one for them, having their sheep to watch and also 
to be in the hayfield when hay-making is possible. 

•*•*••* 

ELECTRO-CULTURE WORK IN 
1922 AND 1923. 

Thb following account of work on electro-culture, carried out 
in 1922 and to be carried out in 1928, is summarised from the 
Fifth Interim Beport of the Ministry’s Electro-culture Com- 
mittee, which has recently been prese nted.* The previous work 

* This leport will not be published, but copies insv be obtained on applies, 
tion to the Secretary of the Committee, Mr. W. R. Black, B.So., Ministry of 
Agriculture, 10, Whitehall Place, London, 8.W.I. 

O . 
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of this Committee wae sammarised in this Journal for December, 
1922, p. 792. 

During 1922 field experiments were carried out for the Com¬ 
mittee by Prof.V.H.Blackman as follows:— RothainstedExperi¬ 
mental Station —Experiments with winter wheat and barley; 
Harper Adams Agricultural College —Experiments with cabbages, 
swedes, mangolds and potatoes; Lincluden —An experiment with 
potatoes. An economic installation was erected at Bothamsted. 
Pot-culture experiments with barley were continued at Botham- 
flted. Laboratory investigations were conducted at the Imperial 
College of Science. Electrical measurements were made to 
determine the influence of an electro-culturo installation on the 
electrical conditions to leeward and windward. 

Field Experiments in 1922.—Seven experiments were carried 
out during the year, two with cereals, two with potatoes, two 
with root crops and one with cabbages; two of these gave a 
positive result and five a negative result. The season was not a 
favourable one for experimental purposes, the yields of the 
cereals being abnormally low. that of wheat being only about 
half the average. In the case of the root and cabbage crops, 
owing to the doubt which exists as to the satisfactory nature of 
the cultural conditions, the Committee are of opinion that no 
safe conclusions can be drawn from the experiments, and that 
the results should not be included in future records. 

For an accour^j; of the field experiments in detail reference 
must be made to the Committee’s Beport. 

Pot-Oulture Experiments of 1922.—Ten experiments were 
carried out with barley in T922 and were mainly designed to 
obtain further knowledge as to the stage of plant growth during 
which the discharge can most advantageously be given, and the 
most suitable daily duration of the discharge. An experiment 
was also carried out to determine the effect of the normal atmo- 
.spheric current. In all the experiments grain yields as well as 
total yields were obtained. 

The discharge wae applied (in different experiments) in the 
first month, the second month, and the third month of the 
growing season respectively, and also throughout the whole three 
months; in the case of each period the discharge was applied (in 
different experiments) for six hours and also for one hour daily. • 

Definite increases of yield were obtained in all the experiments 
but one, in which the plants were attacked by mildew. The 
increases in dry weight reached 89 per cent, in one experiment, 
but in other cases were quite small. In all cases, however, with 
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the exception'already mentioned, very marked increaBes in gratn 
yield were obtained, reaching even 118 per cent., and these large 
increases in grain yield were usually associated with very small 
increases in total yield. The effect is so marked that it estab¬ 
lishes a differential action of the discharge—^that of accelerating 
reproductive growth apart from vegetative growth, an effect 
hitherto unsuspected. 

Another strildng result was the marked effect on grain yields 
of comparatively short periods of discharge. Electrification for 
the first, second and third month, respectively, of the growing 
season gave in all cases large increases of grain, the second 
monthly period being the highest of the series with a yield more 
than double that of plants not subjected to the discharge. How 
far such a large increase may be expected in other seasons 
remains to be determined. 

Tn one experiment plants were subjected to a discharge of a 
lower intensity than any hitherto employed, the current being 
only about 100 times the value of the normal atmospheric cur¬ 
rent. This current, which was continued for the full period, 
was apparently as effective as the stronger current, except in the 
case of plants electrified for the second month. 

The removal of plants from the influence of the normal atmo¬ 
spheric current was accompanied by a slight reduction in yield. 

The pot experiments are referred to in detail in the Com¬ 
mittee’s Eeport. 

Economic Installation at Bothamsted. —field installation 
was erected on Fosters Field at Bothamsted in 1922 on an 
economic scale (i.e., with poles spaced widely, and with high 
wires, so that no undue interference was caused to farming 
operations), the object being to determine the kind of installa¬ 
tion suitable for the purpose, the current required, and the cost. 

The area under the influence of this installation (assuming 
the discharge to be effective for 1.5 ft. beyond the wires on all 
four sides) is about 5 acres. The installation consists of 9 creo- 
soted poles each 24 ft. in length, of which 6 ft. is sunk in the 
ground; 4 of the poles are in the field and 6 in the hedges. The 
supporting wires at the ends of the area and in the middle of 
the area are of rustless mild steel (No. 12) each 125-150 yards 
long. There are 12 thinner wires ^No. 20) of sihcium bronze, 
each 200 yards long. The porcelain rod insulators are 18 in. 
long. The cost of the installation and its erection (materials, 
carriage, labour, travelling expenses and supervision) was ^52, 
or about £10 per acre. 


0 2 ' 
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The Agricultural Electric IMeeharge CompaBy have supidied 
the Oommittee with estimates of the cost of erection of an 
economic installation in areas of various siaes. The cost of the 
poles, insulators, and wires for 100 acres is i9215, t.e., slightly 
over i£2 per acre, so that it is obvious that the price for small 
installations is no criterion of the cost in actual practice. The 
fact that fields are not of the size of 100 acres hardly afiects tiie 
question since several fields can be included in one installation. 

Electrical Measurements, 1922. —The -measurements were 
taken at Bothamsted (1) on the wheat plot, (2) on the stubble 
after the wheat crop was removed, and (8) on the field under the 
economic installation. 

Before these experiments doubt might well be entertained 
whether even a rough estimate of the current passing to the crop 
could be derived from the measurements of the current passed 
into the overhead wires. It now seems fairly certain, however, 
that with overhead wires whose distance apart is not much in 
excess of their height, fully half the current supplied to the 
wires may be expected to reach the crop. It is also clear that 
a very considerable area surrounding the electro-culture area, 
especially on its leeward side, receives a discharge much in 
excess of that which passes normally between air and earth. 

The Committee's Work in 1923.—The results obtained in 
1922 indicated the importance of concentrating attention on pot- 
culture experiments, small plot experiments and laboratory work. 
The experiments of 1922 on the effect of the discharge during 
different growing periods and different daily periods are being 
repeated in 1928; the effect of very weak currents and the effect 
of screening^ the plants from the normal atmospheric current are 
again being'studied. 

The results obtained from pot experiments are not always 
reproduced in the field owing to the effect of subsoil and other 
•factors. Small plot experiments are, therefore, being carried 
out at Bothamsted and Lincluden for comparison with the results 
of the pot-culture experiments; the discharge is being applied 
for three different periods:—one. two, and three mnnthn 
respectively. 

The economic installation at Bothamsted is being used for 
crop electrification, and measurements will also be made of the 
electrical conditions in and under that installation. 

It has been found that the effect of the current is greater a 
short time after the application of the discharge has ceased thuTi 
during the period of the discharge. Laboratory experiments are 
therefore being carried out to ascertain the minimiim period of 
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eleotrioal Btimalation giving the greatest after effect as exhibited 
bj an increase in the rate of growth. 

Work on a. field scale is being suspended during 1928, except 
for small plot work and the collection of data from the economic 
instaUation. 

The results obtained from pot-culture work in 1922 are impor¬ 
tant, inter alia, from the point of view of the installation required 
on an economic scale. If it were necessary to apply the dis¬ 
charge for one month only, a very temporary installation could 
possibly be used, with consequent reduction in cost. DiSerent 
fields could possibly be treated with the same installation. With 
lower heights of wires a lower voltage would suffice, and it might 
even be possible to apply the discharge by means of apparatus 
comparable to a ” Knapsack Sprayer ” or some ordinary agri¬ 
cultural implement. The Committee are keeping this aspect of 
the question in view. 

Future Work of the Committee. —^It is clear that the elec¬ 
tro-culture problem is an intricate one with both physiological 
and agricultural aspects, and one which is far from being fully 
elucidated. The Committee’s investigations, however, may be 
fraught with the most important consequences to agriculture as 
the results hitherto attained clearly indicate. 

By a series of field experiments spread over a number of 
years the Committee have shown the type of electrical apparatus 
most suitable for the production of the high-tension discharge 
and have also shown that an increase of 20 per cent, can be 
obtained with certain cereal crops. That such results should 
have been obtained is very striking when the poverty of our 
knowledge of the conditions under which the electric discharge 
should be applied is taken into consideration. The Committee 
hold that a study, by laboratory and pot-culture methods, of 
the effect of the discharge at different stages of the plant’s 
growth, of the effect of different daily periods of discharge, and 
of different strengths of cuirent, will throw much light on the 
proper conditions under which the discharge should be given 
in the field. The Committee are confirmed in the view by the 
remarkable results obtained in t922 when in pot-culture experi¬ 
ments an increase of 118 per cent, was obtained with only a 
single month’s electrification. 

Such results as these are of very great promise, for if lesser 
increases of 40 or 50 per cent, can be obtained in the field there 
can be no question of the economic application of electro-culture. 
The Committee therefore propose in the year 1924 as in 1928 to 
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confine the work to pot-calture and small plot experiments, and 
to laboratory investigations. It is proposed, however, tiiat in 
3925 field experiments shall again be undertaken on the basis of 
the scientific knowledge acquired in the previous years. The 
Committee expect by the end of 1926 to have made very definite 
piogress in knowledge of electro-culture, and a definite advance 
towards its practical application. 

The Committee understand that a period of 20 years was 
required to complete the investigation into-a systematic applica¬ 
tion of fertilisers. The electrical problem appears to be even 
more complex, but from the results already obtained the Com¬ 
mittee believe that positive and economic conclusions will be 
reached within a much shorter period than the problem of ferti¬ 
lisers required if investigations are carried on continuously. 

*<»*••• 

GRADE “A" MILK—IS IT WORTH 
WHILE? 

P. A. Cox. 

lx the hope that the matter may be of interest to others who 
feel inclined to embark on the same procedure, an attempt has 
been made to give here a description of the alterations in 
equipment and methods on my farm near Oxford, which has 
recently diverted its energies from the production of ordinary 
to Grade A (tuberculin-tested) milk. 

To begin with, our experience of the tuberculin tests may be 
interesting, perhaps encouraging, to others. Two reactors only, 
in a test of twenty-five, were found on the first occasion, and 
six months'later a purchased heifer reacted to the eye test. 
These animals have been removed. This result, it will be 
agreed, was highly satisfactory, and we were then well prepared 
•to proceed with the necessary modification of the buildings, a 
description of which follows. 

ytllr Boom. —Methods under the old system were probably 
similar to those obtaining on a good many farms. Cooling was 
done in the scullery attached to the farm house. This state 
of affairs obviously could not continue. Cooling and washing 
up needed to be done in a separate building, and accommodation 
found for a steam boiler for sterilising purposes. Before any¬ 
thing was decided on, it was considered advisable to see the 
arrangements existing on other farms, and a visit was paid, 
under the auspices of the National Institute for Besearch in 




Fig 5 — Interioi lew of Daily show ins: \N ashmj^ and Sterilising Arrangement 











Fio. 7.“lnteiioi of Shod after Re-construction. 
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Dairying, to those near Beading described by Major H. P. 
Maule last year.* 

After looking round for a suitable building for conversion 
into a milk room, it was decided to commandeer the domestic 
coalhouse—at first sight a most uninviting place. Imagine a 
substantial stone building practically devoid of light and 
measuring inside 16 ft. by 8 ft. 6 in. Fig. 1 is a plan showing 
details of the alteration made here. Glass slates in the north 
side of the roof were the easiest solution of the lighting 
difiBiculty. A concrete floor was laid, and a slab partition put 
up dividing the building into two rooms approximately 7 ft. 6 in. 
by 8 ft. 6 in. That with direct external access was fitted up 
as a washing and sterilising room. Fig. 5-shows the equipment 
of this room, with washing up trough and steriliser, with the 
necessary steam and water fittings. The steriliser is of a new 
type, built of brick cement plastered, and fitted with a wooden 
lid. A drainage hole is situated at the bottom, and no attempt 
has been made to make the steriliser steam-tight. Dimensions 
are 7 ft. 6 in. long by 2 ft. wide by 3 ft. high, giving ample 
room for about five twelve-gallon churns and cooler, buckets, 
filter, etc., at once. This steriliser, besides being inexpensive, 
has proved very efficient, no difficulty having been experienced 
in getting the necessary temperature of 210® F. 

The other room was fitted up for cooling purposes, the cooler 
being supported on irons let into the wall. A bucket rack of 
galvanised pipe was fitted, but is little used, as it is found more 
convenient and satisfactory to leave the utensils in the steriliser 
till required. 

All walls were cement plastered to a height of 5 ft., the roof 
covered with match-boarding, and angles between wall and floor 
rounded out. Whitewashed walls and the provision of a drain 
completed the necessary work here. 

The boiler (Fig. 1) is housed some distance from the milk 
room, being connected thereto by some 40 ft. of pipe, lagged to 
prevent loss of heat. The building housing the boiler is a hog- 
tub house, an old copper being removed to make room, and the 
boiler is available for steaming pigs’ food as well as sterilising, 
if necessary. The boiler was obtained cheap locally, this fact 
enabling us to keep the cost of the milk room and sterilising 
equipment down to the reasonable figure of about £60. 

Oow8hed«. —^This is situated some twenty yards from the milk 
room. Fig. 6 shows the appearance of the old shed, Pig. 8 


♦ This Journal^ Sept., 1922. 
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being a section of the same place. It had few redeeming 
features, with the exception of the fact that the building itself 
was substantial and sound. Gobble floor, high msmgers, stand¬ 
ing too long, insufficient lighting, bad drainage, are all objec¬ 
tionable. Fig. 7 shows the shed after alteration, the dimensions 
being given in Figs. 2 and 4. The roof is of double Boman tiles, 
and glass tiles of the same section were readily obtained and 
formed an easy means of improving- the lighting. Some 
thought had to be expended on Fig. 4 before satisfactory 
dimensions were arrived at, the shed being a rather narrow one 



(15 ft. only), for the inclusion of a feeding passage. Had more 
room been available the gutter would have been 2 ft. instead of 
14 in., and the manger 3 ft., as we find the cows are inclined 
to drop some food over the manger back into the passage. The 
fittings used are British and cost £2 lOs. per cow. The 
mangers are built up of slabs, cement plastered, and the 
divisions have an opening at bottom to permit of flushing the 
whole range from end to end. All angles in floor and manger 
are rounded out to provide no lodgment for dirt, and the back 
wall is cement plastered to a height of about 8 ft. to facilitate 
cleaning. 







Fiq. 2.—Plan of re^oonstruoted Shed« 

„ 8.—Section of Cowshed before re-oonati 
•, 4.- „ „ after 
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Ordinary farm labour only was used throughout this work, 
and while tbe appearance may not be equal to that of the best 
professional work, the result is quite satisfactory, Unfor* 
tunately no account was kept of time put in on the work, but 
as near as can be estimated the total cost, including fittings, of 
conversion of this shed was approximately £5 lOs. per eow, a 
very reasonable figure. 

Fig. 2 also shows the arrangement that is being adopted to 
pro^ide accommodation for milking suits and for washing 
men’s hands : two stalls at the top end of the shed are dispensed 
with, a partition dividing this portion from the remainder of 
the shed. 

Drainage of these buildings was a comparatively simple 
matter, as a system of sorts was already in existence, and also 
a liquid manure tank. This system was overhauled and new 
drains from the cowshed and milk room were connected to it. 
All drains passed through the wall into a suitable trap outside. 

In conclusion, a few remarks on the practical aspect of the 
production of Grade A milk will not be out of place It is 
recognised that the cost of production is greater than that of 
ordinary milk. Certain charges cannot be avoided, such as 
interest on capital outlay in conversion, veterinary surgeon’s 
account, etc., but actual running expenses can be kept down by 
careful management. For example, with a slight readjustment 
of labour it has been found possible to produce Grade A milk 
from this herd of some 20 cows without any increase of staff. 
A small amount of extra time is involved, which would mean, 
roughly, 5 men, or 4 men and a boy, where 4 men sufficed 
under tbe old conditions. It has always been the practice on 
this farm to wash the cows’ udders, and we find in the new 
shed that the cows, when lying in, keep themselves much 
.cleaner than previously, and little labour is required in cleaning 
them. 

Economy in boiler fuel is possible by the method adopted 
here. Utensils are washed in cold water after the morning 
milking. The boiler fire is lit about 11.80, and steam is usually 
available after the dinner hour, when the utensils are 
thoroughly scoured, rinsed and steamed. The fire is then 
damped down to keep the boiler in readiness for the afternoon 
steaming. By this means the boiler is only hot for 6 hours a 
day and fuel consumption is kept at a minimum. 
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STRAW ROPES AND STRAW 
ENVELOPES—THEIR MANUFACTURE 
AND USES. 

Communicated by the Rural Industries Intelligence Bureau, 
268, Westminster Bridge Road, London, 8.E.1, where 
reprints can be obtained. 

A DBSOBiPTiON of some of the industrial uses to which straw 
is put and the methods adopted in preparing it, may be of 
interest to many, who perhaps have not realised the importance 
of straw to a number of different trades. The practical economy 
of any process which will increase the value of the raw article 
and which at the same time should make it both easily market¬ 
able and provide useful employment in the country will be quite 
apparent. 

1. STBAW HOPE. —Of the two processes to be dealt with 
in these notes, the production of straw rope is simpler, perhaps 
more remunerative and better suited for unskilled labour than 
the manufacture of straw envelopes. 

A. Its Uses.—1. As a Packing Material. —^Furniture and bed¬ 
stead makers, electric conduit tube makers and brass and copper 
tube manufacturers all use straw rope as a packing material to 
protect the enamelled, polished or lacquered surfaces. Straw rope 
is also used in the packing of fragile goods, pottery, glass ware, 
enamelled hollow ware and stone ware. Again, coils of barbed 
wire for export are frequently covered with it—^not as protection 
to the wire, but to enable it to be handled easily and to prevent 
damage to other goods in contact—and chemical manufacturers 
use it for surrounding carboys, etc. 

Straw rope is also sometimes employed in chemical and other 
factories as a cheap form of lagging for boilers, steam pipes, 
hydrants and exposed piping, when they are not exposed to undue 
risk of fire. This use is, however, much more common on the 
Continent than in England. When required for boiler lagging, 
the rope is made as large in diameter as possible; it is then 
coiled tightly round, driven close and afterwards covered with 
about 2 inches of clay or marl, mixed with chopped straw, grass 
or other dried fibre in order to prevent the Caked clay when dry 
becoming detached in a mass. A little teased-out hemp is also 
a very good thing to mix in with the day. 

2. In the Foundry Trade. —Straw rope is also a great deal 
used in the foundry trade chiefly for large and heavy work, as a 
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oorebinder and occasionally as a mould stiffener. At (me time 
it was part of the regular work of the coremaker to twist up the 
straw by hand into rough ropes as required. Nowadays, it is 
dieaper and more satisfactory to buy it ready spun, and a good 
deal is imported for this purpose, which could be made quite 
as well and as cheaply in this country. Some large iron 
foundries, however, possess their own rope-making plant. 

For large work, rope about IJ-l^ in. in diameter is chiefly 
used. For smaller or more complicated cores, straw is ndt so 
suitable as wood wool rope which is often employed in spite of 
the fact that it is more expensive. Indeed, for many or all of 
the industrial uses outlined above, wood wool is probably*a better 
article to use than straw, but as the rope can seldom or never 
be retained for use over again, the cost of the latter is frequently 
prohibitive. 

8. For Straw Mats .—The machines used for spinning straw 
ropes can also be used for rush and reed ropes used in the making 
of coiled rush mats; and the installation of one or two machines 
might be of great advantage to an existing industry of this sort. 
There is no particular reason why straw should not be used in 
making mats of this kind to a greater extent than is done at 
present, and there might well be an opportunity here for the 
establishment of a promising village industry. Such mats should 
command a ready sale, as the cost ought not to be more than 
one-third to one-fourth of the cost of coir mats. 

For mats, rye straw spun into ropes from J-J in. in diameter 
is the best. Sewn together with fine twine and backed with 
Hessian, the mats could be made up in a flat coil either round 
square or oblong in shape. In order to introduce variety and to 
improve their market value, the straw could be dyed before being 
made into rope. 

4. On the Farm .—On the Continent, the farm uses of straw 
‘tope are generally recognised and a special type of spinning 
machine for agricultural uses is on the market; the machine is 
usually hand operated, but can be had adapted for power drive. 
This machine makes straw ropes in short lengths up to 7 feet 
in small diameters of say }-| in.; and by using this, the farmer 
can for many or most purposes save the expense of binding twine. 
For thatching and ricMng, the use of straw ropes often means a 
saving of time and labour as well as ah improvement in 
appearance. 

The sizes and quality of straw rope required in industry vary 
greatly according to the purpose for which they are needed; | in. 
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diameter is about the smallest that can be satisfactorily produced, 
and lie'll in. diameter are about the largest that are normally 
required, although larger ropes than these are occasionally made. 
The larger sises are chiefly used in the heavy iron foundry trade, 
which often requires a hard rope—from 1-lJ in. in diameter. 
Wheat straw is useful for this purpose, or barley straw when a 
softer rope is demanded. Makers and exporters of lead ware, 
such as pipes, guttering, etc., prefer a very soft rope of about 
the same size, and for this, barley straw only would generally be 
used. The sizes most generally in demand are } in., f in., 

1 in., in. and in. 

B. Varieties of Straw. —1. Oat Straw, owing to its value as 
a food, would not perhaps be used to jany great extent, but, 
when available, it is suitable for making very good quality 
medium hard rope. It is best suited for sizes say f-1 in. in 
diameter. 

2. Barley Straw is about the best of all for making rope for 
packing purposes. In diameters of f in. to in. it makes a 
very soft rope; it is not very satisfactory for making the smallest 
sizes of f-J in., but ^-in. ropes can be made quite well if the 
straw is of good quality. As barley straw is cheap, and has 
not so great a value for farm purposes as other kinds, it can 
probably be generally employed with advantage in rope manu¬ 
facture. The difficulty with this straw is that it is often too 
short to make a strong rope. 

8. Wheat Straw being rather brittle, is not satisfactory except 
in ropes of fairly large size, i.e., 1 in. to IJ in. or over. It is 
best made into hard ropes such as are frequently required for 
foundry work, and it can also be used for lagging purposes. 

4. Rye Straw is probably about the best straw of all to use. 
Most of the Continental imports are made of this, and being long 
and tough, it is particularly suitable for making ropes in the 
smaller sizes such as f in. to § in. diameter, but the larger 
diameters can be made from it equally well. 

Little, if any, difference in price for the rope can be expected 
from using various kinds of straw except that a loose and com¬ 
paratively weak rope from short barley straw would have a lower 
value. 

« 

0. Weights and Filces. —Considerable variations seem to 
obtain in the weights of manufactured straw ropes, as given by 
different authorities. These differences, however, chiefly occur 
in the larger sizes and are to be explained by variation in the 
closeness of the twist, i.e., a aoit loose rope is decidedly lij^ter 
than a hard closely twisted one. 
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The prices of imported ropes have fluctuated greatly during 
recent months and are at present high owing mainly to a severe 
Continental straw shortage. The prices given in the following 
cables are rates quoted for Dutch ropes in April, 1928—c.i.f. 
Hull, Grimsby, Goole, Leith, etc., and are for rye straw per 
1,000 yards. 

These ropes are consigned in SOO-yard bales in the § in., ^ in., 
^ in. and | in. sizes and in 250-yard bales in the larger 
diameters. ' 

The two tables are calculated on the highest and lowest range 
of weights which have been communicated to us. 


Table I. 


Diameter of 
Hope^in, 

t 1 

\ in. 

4 in 

J in. 

1 in. ; 

1^ in. 

1^ in. 

Weight per 1,000 




j 90-100 




yard-?, approx., lb. 
Price per 1,000 

ao-.s2 

45-50 

6.5-70 


180 

250 

358 

yards . 

Yards per ton, 

8/1 

8/8 

9/8 

11/- 

16/2 

20/6 

22/6 

approx .. 

Value per ton. 

72,000 

48,000 

.83,000 

23,600 

12,600 

9.000 

6,200 

approx. 

£2:) 2 

20 16 

16 

12 13 4 

10 2 

9 3 9 

6 19 6 


Table II. 


Dia7neier—u], 

i in. 

i in. 

Jin. 

1 in. 

H in. 

1^ in. 

- — — - — 

— 

- - 


— 

-- 

-- 

Weight per 1,000 yards, 
approx., lb. 

46 

62 

99 

1 

164 

200 

242 

Price per 1,000 yards ... 

8/8 

9/8 

11/- 

16/2 

20/5 

22/6 

Yai-ds per ton, appiox. ... 

49,000 

36,000 

23,0)0 

14,500 

11,200 

9,250 

Value per ton 

0 

£21 4 

17 8 ’ 

12 13 

11 14 

11 9 

10 8 


D. The Hope Spinning Machines. —To produce straw rope 
economically and with any hope of competing with the im¬ 
ported article in supplying the needs of industry, special 
machinery is essential. A hand-operated spinner would pro¬ 
bably suffice for making the short lengths and comparatively 
small quantities required by the farmer for his own use, but 
power driven plant would be required for anything beyond this. 

It has not been possible up to the'present to obtain parti¬ 
culars or prices of any machines suitable for the purpose, made 
by English manufacturers, or even to ascertain that anything 
of the sort is at present on the market, but no doubt once the 
demand for such apparatus arose, reliable home-produced equip¬ 
ment would soon be forthcoming. 
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There are several patteme of Continent maDafaotore avail¬ 
able. They differ little from one another except in minor 
details. Perhaps the simplest and most reliable of these is 
the “Concordia" machine, of which a genered description is 
given below. 


This type is made in 6 patterns for varying sizes of ropes:— 


No. 

CapacUy. 


Bemarka. 

Approx. 

H. P, reqrd. 

Bern. 

Length of Bope. 

Diameter. 

per min. 

1. 

7-8 feet . 

in. 

1-1 

Hand operated 

___ 

rnmm 

2. 

7-8 feet . 

H 

Power 

0^6 

50- 60 

3. 

tip to 260 yd. 

l-l 

41 ••• 

0*6 

40- 60 

4. 

do. 

4-1 

»» •• • 


60-100 

6. 

do. 

i-li 

4» ••• 

1-6 

80-100 

6. 

do. 

11-2S 

,, to special 

2*0 

80-100 



order only. 




These machines produce ropes of two strands. The straw, 
which for good rope should be no shorter than SO in. and 
preferably 8 ft. in length or over, is placed into two long 
narrow troughs, from which it is fed by hand as required. The 
ends of the straw are gripped by scored rollers, which carry it 
forward to the spinning boxes, where it receives a half twist— 
one layer over another. From here the rope passes across a 
pulley or through a guide to the forming box, which gives the 
rope its final twist and, if it is required, a sewing attachment 
fitted to the machine will automatically sew up the rope as it 
passes through this box to prevent it unravelling. A flattening 
device can also be put into action if necessary. This forms the 
rope, as it'passes, into a more solid and compact state; but 
this is not needed in all cases. Immediately after this point, 
the rope is caught between the two ejecting rollers, which grip 
•it and force it through a guide, whence it passes out to the 
winding drums upon which it is coiled. The drum or reel can 
be fitted with an adjustable brake, and also with an arrange¬ 
ment by which the rope is wound evenly backwards and 
forwards upon it. A device may also be attached by which a 
bell is rung when the reel is getting full, in order to warn the 
attendant to stop and change or empty the drum. 

As soon as a coil is removed from the machine, the severed 
end should be tied to prevent unravelling. Clipping gear, for 
shearing off the projecting ends of the stubble which stick out 
as a result of the first folding over operation, is usually fitted 
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to work between the first and second operations. It may be 
either in the form of a revolving knife or pairs of automatically 
operated shears. 

A measuring apparatus, which will automatically stop the 
machine when a predetermined length of rope has been made, 
can also be fitted. 

The size of the rope spun depends upon the amount of straw 
fed in by the operator from the troughs; and here skill and 
experience count in producing good firm and uniform ropes. 

The output of the machines is stated to be approximately as 
follows, but it is doubtful whether the higher of the rates 
could be continuously maintained for any length of time:— 
Small diameter ... i- | in. about 5- 8 yd. per minute. 

Medium „ ... }-l „ 7-10 „ „ „ 

Large „ ... 1 -IJ ,, „ 6- 7 „ „ „ 

The larger sizes will require two operators feeding in straw 
to give this output. 

The use of the various sewing, flattening and clipping attach¬ 
ments does not interfere with the rate of production. 

The hand-worked machine is generally similar to the power- 
driven one except that it has no winding-off reel. The rope is 
delivered on to a kind of projecting shelf and cut off when the 
length is reached for which the knives are set. 

Present prices of machines are as follows. These are liable 
to fluctuation with the Continental rates of exchange. 

Size Noh, I & II .. £43 approximately. 

„ No. Ill ... ... £41) „ 

„ No. IV . £48 

„ No. V . £57 

„ No. VI. On special application only. 

Extras, 

Stubble Clipper. £1 

Warning Bell. £2 

Extra Reels .£1 each 

Straw Cradles. £1 lOs. per pair 

Automatic Measuring Gear ... £4 

A few remarks upon points to be considered by any one 
proposing to instal machinery of this kind will not be out of 
place. 

Though they may seem rather complicated pieces of appara¬ 
tus , they are in reality no more so than many other machines 
now used on the farm, and should not require a great deal 
of expert attention. Unless power is already installed and 

D 
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used for other purposes as well it would probably not be so 
economic to put in one straw rope machine alone, as the 
overhead charges would tend to be rather high. 

The amount of straw provided by, say, 800 to 860 acres of 
arable land should be sufficient to keep two or even three 
machines going and still leave enough to be reserved for 
ordinary farm uses. An oil engine of 3-4 H.P. would supply 
sufficient power. It would, however, not be advisable to put 
in anything much smaller for only one machine, and inter¬ 
mediate shafting will probably be necessary, even in this latter 
case, to step down the speed of the engine to that required by 
the rope-making machine. 

The labour involved in tending the machines is not heavy, 
and it is quite possible to employ boys or girls. Two girls 
should be able to make from 2,000-2,600 yd. of f-in. rope in 
an 8-hour working day. It will be noticed that this figure is 
decidedly below the capacity of the machines mentioned above. 
Those figures given by the machine-makers, probably relate 
to conditions which would not obtain with the small user, who 
would not, as a rule, employ additional labour to remove and 
empty the drums and get them ready to put up again on the 
machine. Unless, therefore, a very large number of spate 
drums was available, as well as extra bands, the plant would 
not be running continuously, and in practice 2,800 yd. per day 
per machine must be considered a fair average working output. 

Anyone situated near a large town may find another sub¬ 
sidiary use for a straw rope spinning machine. A lot of 
upholstery is done with Algerian and Coco fibre. When this 
fibre is wanted to be used over again, it has to be treated in 
order to restore its springiness or “ curl,” and it is therefore 
roped or twisted by the upholsterer before being carded. This 
roping is usually performed slowly and uneconomically by 
hand, but could be cheaply and quickly done by the straw 
rope spinner. 

In conclusion, it may be said that straw rope is an article 
of extensive and extending use in many different forms of 
industry. At present the demand is met very largely by im¬ 
ports, but as conditions of trade improve, it should be possible 
to establish its manufacture in this country on a sound re¬ 
munerative basis. The demand is a large and steady one, and 
a great advantage from the point of view of both maker and 
dealer lies in the fact that straw rope can seldom be used twice. 



1928.] Straw Bopbs and Straw Envblopbs. 


889 


H. 8TBAW ENVELOPES POE BOTTLES.— The trade 
in these articles has fallen oS somewhat in late years, but is 
still considerable. The following figures for quantity and value 
of imports are given by the Board of Trade:— 

, - Imports -. , - Valw -. 

1S>13 1920 1921 1913 1920 1921 

Gross Gross Gross £ £ £ 

1,047,302 ... 667,086 ... 471,635 ... 96,888 ... 169,630 ... 103,593 

The majority of straw envelopes now come from Holland and 
Prance and are very largely used in the export trade. For 
internal transport they have been for some years rather super¬ 
seded by sectional returnable packing cases, with corrugated 
straw board as an extra protection to bottles with specially 
valuable contents. The main advantage of these cases is that 
Jess space is occupied, but they are rather more expensive and 
less efficient in preventing breakage than straw envelopes, 
hence the use of the latter in the export trade as a rule. The 
straw envelope has lately been regaining its old position in home 
transport as well. 

The principal users in this country are the cider makers in 
Somerset, Devon and Wilts, the whisky trade, bottling firms 
and exporters at various seaports, and the chemical and con¬ 
fectionery trades. 

The machinery used for producing envelopes is easy to work 
and makes them very rapidly. The output of the different sizes 
varies from 200 up to alwut 500 envelopes per hour with power 
drive. The smaller sizes can also be worked by treadle if 
desired, but the output is of course less. There is no doubt, 
however, that these sewing machines are rather more complex 
and delicate pieces of mechanism than the general run of agri¬ 
cultural machinery and while they are in fact very easy to work 
and intended to be operated by unskilled labour or by girls, a 
skilled mechanic would be required to look after them at 
intervals. For this reason they are probably more suited for a 
factory than a farm. 

Process. —^The following is a general description of the 
method of making straw envelopes; details and the sequence of 
■operations may vary somewhat with different types of 
machinery. The straw, when it has been “hackled” or 
combed out to lie evenly, is placed in a trough alongside the 
sewing machine. At this stage, if it is much longer jg 
required, it is cut to a length about 1 or 2 inches more 
twice the length the finished envelope will be, by means of a 

l> 8 ' 
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guillotine knife at one end of the trough, the proper length 
being obtained by a wooden stop plate which can fixed at 
any required distance from the knife. Under factory conditions 
or for large output, the “ hackling ” and cutting to length 
would be distinct operations; the material would then be 
brought to the seaming machine operation ready for use. The 
straws composing the envelopes are doubled over upon them¬ 
selves before being sewn together (i.e., ior a quart bottle en¬ 
velope which is about 15 in. long when finished, the straw 
would have to be 30 in. long plus an allowance of J in. to 1 in. 
for trimming after “ heading ” and “ tying ”)• 

There is no particular objection to the ears being left on, 
provided that the tied end of the envelope is long enough for 
them to he clear of any row of stitching. Tn practice the ears 
are often found left in, but in the best quality envelopes made 
of rye straw which grows long, they are generally absent. 
Great accuracy in length in this first stage is not necessary, 
provided always that the straw is more than double the length 
of the finished article. All the sewing takes place at a fixed 
distance from the fold of the straw, which forms the open 
bottom end of the envelope. 

It is essential that the straw should be thoroughly dry; damp 
straw will rot the thread, and is liable to split, and will produce 
damaged envelopes, when they are pressed into bales for 
transport. 

The operator now takes a handful of straw and lays it in 
position on the operating table of the sewing machine; it is 
here that skill and experience are chiefly required to put on 
just the right amount required to make a good envelope, which 
should be firm, of the proper weight, and even in texture all 
round with no open or thin and loose patches. The necessary 
skill is soon acquired by practice, and the speed at which a good 
worker can feed the machine is very high. The working table 
of the machines is known as “ the book ”; it is hinged at the 
centre and the straw is placed upon it when lying open, and 
spread evenly out; the “ book ” is then shut with a metal finger 
piece, something like a book marker slipped in at the centre. 
The straw is thus doubled over evenly on itself. The thin 
finger piece can then be pulled out, and the folded straws are 
sewn together. 

At one time the envelopes were sewn merely as a flat straw 
sheet which was then bent round, to. a circular shape sjid tied 
by hand, but practically all'modern machines, such as those 
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referred to in this aarticle, produce the envelopes in the finished 
circular form required. The envelopes are given 2 or 8 rows 
cf stitching according to the size or the machine used; it is 
usually the ordinary chain stitch which c£l!!n be easily cut 
without unravelling. It is only a very large envelope that 
requires 8 rows. 

Straw Envelope Sewing Machines. —The machines, of which 
particulars and prices are given below, are of German or Dutch 
manufacture, and so far as it has been possible to ascertain 
there is no English make obtainable. 



Trade Marl, 

1 

H P. 1 T)jpt. 

Capacity. 

1 Approx. Pi Id. 

Powtr. 



j 


per hi. 

r 

1 

1. 

“ Ne Plus Ultra'* 

1 1 

j 2 stitch . 

1 2(K>-250 

1 

1 Power 

Foot treadle 

2. 

“Nej^ra ’ 

* 

1 3 stitch .. 

20O-2K(l 

1 

i;o3 

£50 

I'owcr 
' Treadle 

3. 

“ Kopel ” 

! 

S 1 

1 

1 3 stitch... 

1 

1 

250-300 

£5S 
( £04 

Powei 

Treadle 

4. 

“ Rapid ” j 

1-0 

2 or 
stitch. 

400-.*>00 

1 

1 

, Po\\cronly 


No. 4 is a large machine and fully automatic. In this type, 
the position of the circumferential stitching is capable of adjust¬ 
ment or alteration to suit different bottle shapes. The envelopes 
produced range from 2 in, to about 4^ in. diameter (Fig. 1). 

After seaming, the envelopes are “ headed ” by an appliance 
operated by hand or treadle. The operation consists of squeez¬ 
ing tight the loose (t.e., unsewn) end of the envelope, binding 
it and clipping off any surplus straw. Squeezing and trimming 
and binding are performed in the one appliance. Fig. 2 
shows a hand-operated “header”; the pallet is adjustable to 
accommodate different lengths of envelopes, which are held 
in the crutch of the machine, while being bound. The treadle- 
operated grip is, however, the more convenient as both hands 
are then left free for binding. 

The hand-operated machine costs about £8 lOs. Od. and the 
treadle machine £11, but there is nothing very special about 
them and they could probably be made locally for less 

The finished envelopes are very light and bulky, and require 
baling for transport purposes, and a hand or power-press would 
be required for doing this—^the hand-press costing from £25 
to £40 according to capacity, the power-operated press rather 
more. 
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Envelopes are generally imported in bales of 2 gross. The 
size of a compressed bale of quart bottle envelopes is approxi¬ 
mately 80 X 24 X 15 in. and the weight of such a bale 
should be 44 lb. * The weights of envelopes vary of course very 
much according to size and are from about 8 lb. per gross in 
the very small special sizes to 85 lb. or more in the large 
envelopes required by the confectionery trade, say, for large 
sweet bottles. 

The quart bottle size in most common demand runs about 
•22 lb. per gross. 

Prices of Imported Envelopes. —Quart size is the standard 
article and special sizes either above or below this are generally 
rather higher in price; the very small sizes are considerably 
more expensive. Present prices (April, 1923) for quart size 
are as follows:— 

8. d. 8. d. 

maiiufactuie . 3 0 to 3 8 per gioss. 

French „ . .3 8 to 4 0 „ „ 

These prices are higher than they have been at any time 
previously, owing to the existing straw shortage in Holland, 
Belgium and Prance. But for this shortage, the price would 
be about 2s. 6d. to 8s. per gross only. Pre-war prices were 
from Is. 10^ d. to 2s. It is of interest to mention that the 
managing director of one of the largest London importing firms 
has recently stated that he would be very glad to deal with 
home-manufactured straw envelopes, if they could be obtained 
in good quality and quantity, and at a reasonable price. 

The machines described in these notes may be obtained 
through Messrs. Country Industries, Ltd., to whom any in¬ 
quiries as to prices and delivery should be addressed, while the 
Secretary of the Rural Industries Intelligence Bureau will be 
pleased to give any additional information which may be in his 
possession. 
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TRAINING IN COMMERCIAL 
POULTRY KEEPING. 

J. Huntbb-Smith, B.8c., 

Principal, Hertfordshire Institute of Agriculture. 

Thebe are several reasons why it seems desirable to publish 
an account of the poultry department which is now very nearly 
completed at the Hertfordshire Institute of Agriculture, at 
Oaklands, near St. Albans. These may be summarised as 
follows:— 

(a) The whole department has been laid out on a definite plan 
with the result that both unity and completeness have 
been secured. 

In considering the details a small committee of poultry 
experts, under the chairmanship of Mr. T. W. Toovey, 
has rigorously excluded any unnecessary elaboration, and 
adhered to the principles of economy and utility. The 
plant is, therefore, perhaps the simplest and most 
economical that is likely to be commercially-successful. 

Clearly the cheapest method of keeping poultry on 
farms would be the organized extension of the free run 
system, but the possibility of depredations by foxes 
should be borne in mind when choosing the site. 

(?») The houses which have been erected are of a type which 
has been proved to give good results, and the design is so 
simple that they are both cheap and easily constructed. 

(c) The main system of rearing is one that involves the 

fewest complications, while at the same time provision 
has been made for systematic natural hatching on a small 
scale. 

(d) The completed department consists of an 800-bird plant 
with all the necessary rearing facilities to maintain it, 
and at the same time to supply sittings of eggs, etc. This 
size has been determined upon as it provides a oomplet4 
one-man commercial proportion. 

(e) The objects of providing this department are defined in the 
prospectus of the Institute as follows:— 

(1) To demonstrate a system or systems of poultry 
keeping which actual aeoonnts will show to be profitable, 
and which could be (x^ded in the county with 
results. 



844 


Tbaining in Oomhesoux. Fotiltby Ebbpimo. [Jiily, 


(2) To provide the means of training young men and 
women in all details and processes in successful and 
profitable poultry keeping. 

The information given should also appeal to the general 
farmer whether he thinks of keeping 100 or 1,000 birds. In 
these days farmers cannot afford to neglect any side line which 
might prove a source of profit. Poultry keeping on farms is 
too often neglected. This is most unfortunate as the farmer 
has often at hand the very conditions which would ensure a 
profit from well-managed poultry. 

The Department was started in the spring of 1922. A month 
or two previously a score of pure-bred White Leghorn pullets 
and a “Daily Mail ” laying house had been purchased at a sale, 
but apart from these two items the whole plant has been built 
op from nothing. Immediately after the poultryman had taken 
up his duties in March, 1922, steps were taken to commence 
hatching and to provide the necessary rearing houses. Eggs 
were purchased of reliable strains of Bhode Island Beds and 
White Wyandottes, and resulted in 800 pullets being reared. 
These came, into profit from October onwards. 

During the winter of 1922-3 further houses were completed 
in anticipation of hatching in the spring of 1928 enough birds 
to complete the stocking of the plant. To get the necessary 
eggs for hatching, a number of 2nd year breeding hens were 
purchased and mated with home-bred cockerels. These, along 
with the Leghorn pen and some cross-breeding pens, provided 
the required eggs for incubation or natural batching. By the 
autumn of 1923 the plant will be complete. 

Incubation. —An excellent incubator room was provided at 
very little expense in a disused stable, a portion of which was 
boarded off and the floor concreted. Electric light was intro¬ 
duced for convenience at night, and for testing eggs for fer¬ 
tility. On many farms there exist buildings which could be 
similarly cheaply converted. The rest of this building with 
part of the granary overhead is utilised as a food store. 

Pour incubators—two 100-size Hearsons, one 150-8ize 
Glevum, and one 150-8ize Gloucester were obtained. 

INatural Hatching. —A natural hatching house has been pro¬ 
vided to accommodate 16 sitting hens.* The system is a copy 
of "that so successfully practised by Mr. T. W. Toovey, of 
King’s Langley. The total length of both the nest and the 
airing chamber is 8 ft. 8 in., 16 in. being taken by the nest 
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■and 2 ft. for the airing and feeding chamber. The depth is 
17 in., and height 16 in. There aie two doors in front and a 
small door between the nest and the airing chamber. 

These nests can be arranged in any suitable building in tiers 
8 or 4 deep. Quite a number of hens can, therefore, be set at 
one time, and require the minimum of supervision. On hatch¬ 
ing, the hens with their broods are transferred to special coops 
which are set out in a series of small grass enclosures 10 ft. 
square. The use of these nests and coops (Figs. 1 and 2) 
enables natural hatching to be carried out on a small or a large 
scale, in a simple yet sj'stematic manner. 

Bearing. —Incubatt/r chicks at 24 hours old are transferred to 
hovers which are placed in cabins 6 ft. square x 6 ft. high 
built for the purpose. There are now eight of these cabins, 
and these along with the “ Daily Mailhouse provide accom¬ 
modation for 10 hovers. The hovers are designed for 1(X) 
chicks, but it is better not to exceed 70-80 in each. Each 
cabin is well ventilated and is situated on 500 square yards of 
grass run. The particular type of hover used is that made by 
Halsall. They are very simple in construction, and have given 
good results, 

Chick.s either from hens or from the hovers are transferred 
at 6 weeks old to the rearing houses, which are built to the 
same specification as the laying houses described below. Till 
the young birds learn to perch they are divided up into small 
units of about 30 by means of temporary and movable partitions 
of wire netting. 

The following is a specification of one of the cabin houses:— 





£ 

8. 

d. 

240 ft. ... 

6 in. F.E. boards at 14/- per square . 

. 0 

16 

10 

100 „ ... 

.5 in. X J in: match boarding at 23/6 per square 

0 10 

0 

84 „ ... 

6 in. X 5 in. rough boards 

at 20/- per equare 

0 

8 

5 

182 „ ... 

2 in. X 2 in. „ ,, 

at 1^. per foot .. 

. 0 

17 

0 

60 , ... 

2 in. X 1 in. „ „ 

at fd. ,, ,, ,, 

. 0 

3 

9 

72 „ ... 

6 in. X 1 in. „ „ 

at l}d. „ „ , 

. 0 

9 

0 

1 in. wire netting, 

3 ft. X 3 ft. 





6 yd. felt. 

••• ••• ••• 

... 




1 pane glass, 

36 in. X 13 in. 

.. 

0 

1 

12 

0 

Tar, garnets, etc. 

... 

... 

I 



Labour . 

1 •« ••• •«« 

••• ... •< 

,. 1 

3 

0 


£5 0 0 


Laying Housoa. —^The essential features of these houses ate 
:as followsThey are 80 ft. long x 14 ft. wide, 8 ft. h^ m 
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front and 6 ft. at back. No glan or dropping boards are used. 
' and the top half of the front is (^n but protected by an over¬ 
hanging hood (see Fig. 8). l%ie floor is ocmcreted and the 
sides and half the front are built of feather-edge boards. For 
the back, plain ^-in. boards are uded, and these are covered 
on the outside by felt to prevent all possibility of draughts on 
the perched birds. The roof is boarded and covered with feh, 
though the cost may be lowered by dispensing with the boarcUng, 
using felt only. On completion the whole exterior was well 
treated with a mixture of pitch and lime. 


Dropping boards aie dispensed with as these entail much 
labour, and their absence enables the perches to be placed only 
18 in. from the floor, and therefore well away from any draught 
from the eaves. The perches are 8 ft. long and are placed at 
right angles to the back, over a manure pit. Each house pro¬ 
vides accommodation for 100 laying birds, and each of these 
units is allowed half an acre grass run. 

The specification for these houses is as follows:— 


3 in. X 3 in. 
No. Total 
length. 

Front uprights... 4 of 9 ft. 36 ft. 
Back „ ... 4 ,, 6 ft. 24 ft. 

Sides and middle 
uprights 
Top rafters 

Plates... 

Over door, etc.... 


3 in. X 2 in. 

No. Total 

length. 

9 of 9 ft. 81ft. 

9 „ 6 ft. 54 ft. 


5 in. X 2 in. 


10 ,, Oft. 90ft. 

11 „ 15ft. 6in. 170ft.6in.2of 16ft, 32 ft. 

1 „ 8 ft. 8 ft. 

6 „ 10 ft. 6 in. 63 ft. 

1 „ 12 ft. 12ft. 


60 ft. 


470 ft. 6 in. 


40 ft. 






£ 

R 

d. 

r3 in. by 3 in. ] 

Uprights 

60 ft. at 2Jd. per foot 

0 12 

6 

Summary < 3 in. by 2 

in. 

and 

470 ft. 6 in, at l|d. „ „ 

2 

13 10 

( 6 in, by 2 

in. J 

Rafters 

40 ft. at2id. „ „ 

0 

7 11 

2 Doors. 

... 

90 ft. 

1 in. matching at 268.6d. per sq. 

0 11 

11 

Brackets. 

... 

78 ft. 

2 in. by 2 in, at l^d. per foot 

0 

7 

4 

Door stops 

... 

76 ft. 

2 in. by 1 in. at Id. „ „ 

0 

6 

3 

^>in. boards 

... 

6J sq. 5 in. by } in. at 16s. per sq. 

4 17 

6 

F.E.B. .. ••• 

4^ sq. 6 in. by f in. by J in. at 148. „ „ 

3 

3 

0 

2 bundles laths 

• • • 

1 in. by 4 in. at Ss. 6d. each 

0 

7 

0 

Perches: 







1 piece 

• •• 

6 ft. 

4 in. by 2 in. at 2d. per foot 

0 

1 

0 

4 pieces 

... 

15 ft. 

Sin. by li in. at l}d. per foot 

0 

8 

9 

24 pieces 

... 

3 ft. 

2 in. by 1| in. at Id. ,, ,, 

0 

6 

(h 

8} roils felt 

*•• 

84 yd, 

24 yd. rolls at £1 per roll 

8 10 

0 






FiO. 4.—Plan shofrin^ Lay-out of Poultry Department, Herte Institute of Agriculture. 
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£ 8. d. 

at 48. per cwt. 2 0 0 
0 12 6 
12 0 

8 in. by IJ in. at 2Jd. per foot 0 12 6 

£22 0 0 

Labour: Two men for a fortnight ... .10 0 0 

£.B2 0 0 


In this specification no charge has been made for gravel, 
which may be obtained locally. By using 2 in. x 2 in. for 
uprights instead of 8 in. x 2 in. and dispensing with boards 
under the roof felt the cost could bt reduced to £27. 

The Complete Plant.—^The complete plant consists of twelve 
houses of the type just described under lajdng houses. Six of 
these serve as the laying houses proper and are enclosed in one 
open run .which allows half an acre to each house. Two or three 
houses are used for breeding pens. Each of these is divided 
into two with a breeding pen in each, and each pen has a 
double grass run. The other three or four houses are used for 
rearing. In addition a small three-compartment hut has been 
erected to provide the poultryman with an oflSce, a trussing 
room, and a chick food store. A plan showing the lay-out of 
all the houses is shown in Fig. 4. 

It is not intended to keep more pure breeds than the three 
already mentioned, viz.—^Bhode Island Beds, Wliite Wyandottes, 
and White Leghorns. A number of first crosses will, however, 
be reared, as apparently, as so often happens with farm animals, 
the first cross in poultry, if effected in a desirable manner, 
provides stronger and more profitable birds. 

Everything possible has been done to economise in labour. 
The removal of manure will be done at regular intervals by a 
hc^e and cart. Water has been laid on through the department 
as is shown by the dotted Une in the plan. 

A plant of this description is perhaps unique. There is 
nothing superflaons, and it is confidently anticipated that at a 
later date it will be possible to publish a balance sheet which 
wiU'prove the soundness of its conception. 

The actual cost of building up the poultry plant mi^t be 
giyen, bnt the ftgnres would not apply generally, as in this 
instance a good deal of home-grown timber was used. The 


5 bags cement. 

30 ft. wire netting 1 in. 

mesb ••• 8«« ••• 

6 gallons tar and pitchy 
looks, garnets, latches 

Front to manure pit 60 ft. 
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following figures, however, given an approximate estimate when 


the materials are purchased: — 

£ 

6. 

d. 

12 houses .at £82 

384 

0 

0 

10 cabins . at ^6 

50 

0 

0 

Wiie netting .. 

80 

0 

0 

Ollice, trussing room, chick food and egg store ... 
Incubator room (old building utilised) 

25 

0 

0 

10 

0 

0 

Four incubators . 

46 

0 

0 

Coops, etc. 

18 

0 

0 

Laying on water . ... 

12 

0 

0 

Incubator eggs and breeding biids . 

120 

0 

0 

Sundries .. . 

25 

0 

0 

Laliour 

180 

0 

0 


£950 

0 

0 


On this basis the cost of setting up an 800-bird poultrj plant 
approximates to 24s per bird when live stock are included, and 
20b. per bird exclusive of live stock, 

« ♦ » 

THE PRINCIPLES OF POULTRY 
FEEDING. 

I. 

Poultry can produce concentrated, palatable and easily 
digested human food, in the form of eggs and meat, from 
materials that are frequently unsuitable for other domestic 
animals and might otherwise be wasted. Waste and surplus 
vegetable material from the garden and allotment, household 
scraps, the residue of grain left from the harvest fields and 
stack-yards, jare instances of food materials which the hen is 
capable of converting into eggs and meat. When given free 
range, particularly over arable land during cultivation, poultry 
consume large quantities of grubs and worms, insects and 
green food, and are known to be valuable agents for the destruc¬ 
tion of ground pests. Hence, under suitable conditions and at 
certain seasons not only will poultry find much of their own 
food, but will help to keep down destructive insects. 

The object of the poultry-keeper is to convert various feeding 
materials into eggs and meat in the most profitable manner^ 
and therefore some knowledge of the several aspects of thd 
science and practice of feeding is desirable. The functions 
of food are:— 

’ (1) To maintain the body of the fowl in normal heailthy 
condition. 

(2) To provide for production, i.e., growth, flesh and eggs. 
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In order to maintain the body of a healthy adult fowl in normal 
condition, i.e., without gain or loss of weight, food is required 
to keep up the heat of the body, to provide energy for digestion 
and the movements of the various active organs of the body 
such as the heart, lungs, intestines, etc., and to repair the 
waste of body tissue which is constantly going on even in the 
body of a resting and unproductive animal. If only sufficient 
food for maintenance is given to the fowl, few eggs and no 
additional flesh can be produced. For production, additional 
food must be supplied, and if rapid and constant production 
is required, the supply of food must be not only liberal but of 
a suitable character and be supplied under suitable conditions. 

The value to the poultry-keeper of any feeding stuff depends 
mainly on the following factors:— 

(1) Composition. 

(2) Digestibility. 

(3) Mechanical condition. 

(4) Value in comparison with other feeding stuffs. 

(5) Class of stock to be fed and the object in view 

Composition of Feeding Stulls.—Every feeding stuff con¬ 
sists of various chemical constituents, but as several of these 
constituents possess similar nutritive values, they are for prac¬ 
tical pui poses classified into groups. The principal of these 
groups are:— 

(1) Proteids.* 

(2) Carbo-hydrates, starch, sugar, fibre, jJtc. 

(3) Oils and fats. 

(4) Mineral matter. 

(5) Water. 

Proteidf).—The proteids are a vitally important food con¬ 
stituent. They are essential for the maintenance of the fowl 
and for all forms of production. Whilst under certain con¬ 
ditions proteids can fulfil the functions of the carbo-hydrates 
and fats, the two latter can never fulfil the functions of pro¬ 
teids. The nutrition of the animal, however, is achieved much 
more efficiently and economically when all three constituents 
are supplied in proper proportion. Proteids should never be 
supplied in excess. Not only are foods rich in proteid the most 
expensive to purchase, but if unnecessary quantities of proteid 
are fed to poultry, considerable and nxmecessar}- strain is 
thrown upcm the kidneys and liver in excreting the surplus. 

* A group of fiMxl constituents knovm as the amides is for the purpose of 
this article included in the proteid group, to which they are closely allied. 
They are chiefly found in rapk young glass and roots apd their fupotiona.are 
not at present thorouglfly tfhdetstbm. ' 
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Carbo-hydratee, Oil$ and Fats .—These supply the fowl with 
heat and energy and any surplus consumed beyond what is 
necessary for this purpose is stored up in the body as fat. 
Fibre, which is one of the carbo-hydrates, constitutes the outer 
coat of seeds and is found in the stems and leaves of plants. 
As the plant ripens this fibre often becomes of a tough woody 
character and so far as our present knowledge goes, fowls can 
digest this fibre only to a very small extent; in fact, apart 
from the necessity of supplying a certain amount of bulk' in 
a poultry ration, it is advisable to eliminate fibre from the 
poultry ration as far as possible. Oils and fats have a similar 
function to carbo-hydrates in the body of the fowl and supply 
heat and energy, but are nearly two and a-half times as 
efficient in this respect as carbo-hydrates. An excess of fats in 
the foods should be avoided, however, as otherwise the diges¬ 
tion of the fowl will be affected. On the other hand, the yolk 
of the egg contains over 83 per cent, of material of a fatty 
nature and consequently the laying hen must have sufficient 
fat producing material in her rations. 

Mineral Matter. —^Poultry, especially laying hens, undoubt¬ 
edly require considerable quantities of mineral salts, particu¬ 
larly those of calcium, such as carbonate of lime. It is probable 
that growing birds and laying hens are in practice inadequately 
supplied at times with mineral salts. Growing birds require 
regular supplies to enable them to grow and to build up their 
frames. Laying hens, especially those of heavy laying strains, 
use up considerable quantities of mineral salts in producing 
their eggs and unless they obtain sufficient supplies in their food, 
the body tissues are drawn upon and the healthy equilibrium 
of the body is disturbed. It is probable that fowls can absorb 
mineral salts in an inorganic form, such as for instance, cal¬ 
cium phosphate, magnesium sulphate, etc., but the poultry- 
Treeper will be well advised to include in the poultry rations 
iihose feeding stuffs, such as freshly-cut green bone, fish meal, 
meat meal, skimmed milk, etc., and fresh green stuffs, which 
'are rich in mineral salts. The use of such feeding stuffs in 
proper proportions will not only ensure a sufficient supply of 
mineral salts, but also of the much discussed accessory food 
factors, the vitamins. Cod liver oil is rich in the vitamin 
known as Fat Soluble A, and is often used in the poultry 
ration for this reason at the rate of a teaspoonful to every 
^und of the food. It is particularly useful for growing chicks 
-and for hens producing eggs for hatdiing pui^ses. 
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Water .—^All foods, even the driest feeding stuff, contain more 
or less water, while turnips may contain as much as 92 per 
cent. From the chemical point of view this water has no more 
food value than ordinary water which is taken in the usual 
way. A succulent food such as fresh clover, however, is 
probably of more value to the hen than dried clover meal. 

Use of Tables .—The table to follow at the end of this article 
shows the chemical composition of most of the feeding stuffs 
used by poultry-keepers. This table will enable the poultry- 
keeper to determine whether a feeding stuff is rich or deficient 
in one or more of the essential food constituents. For example, 
maize is seen to be fairly rich in fat and carbo-hydrates, but 
somewhat deficient in proteid; oats are a better balanced feed¬ 
ing stuff than maize, whilst meat meal, fish meal, dried yeast 
and maize gluten meal are seen to contain high percentages 
of proteid. Dried yeast is also rich in mineral salts. An 
unusually high percentage of ash or mineral salts shown on 
analysis of a manufactured feeding stuff, however, often 
indicates the presence of dirt or sand. 

Plgestibility of Food Stuffs. —There is little use in giving 
feeding stuffs which the birds cannot easily digest. Such 
efforts are demanded from the digestive organs of the modem 
layer, which is expected to produce upwards of 200 eggs in 
the year, that if the food given to her places too great a 
tax on her digestive energies, or if the nutriment contained 
in the food is insufficient, a high egg yield is impossible. 
The foods used should be palatable and easily digested in 
addition to being nutritions. Unfortunately very little 
reliable knowledge based on scientific investigation is yet 
available regarding the digestive powers of poultry. Such 
knowledge as is available, however, indicates that the 
capacity of poultry for digesting the various feeding stuffs 
in common use approximates more closely to that of the 
pig than of other farm animals. Apparently poultry can 
obtain little nutriment from crude fibre such as the husk 
of oats, or the fibrous portions of cut clover preparfd from 
plants past the flowering stage. Miuze and maize meal appear 
to be more digestible than either wheat or oats, and there is 
considerable evidence to indicate that maize is a most vtduable 
grain for poultry when combined with foods rich in proteids 
and some bulky material such as cut clover of good quality. 
The fat in oats is apparently earily digested finris, and tins 
is confirmed by the bld-establidied practice of 
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ground oats for fattening purposes. In spite of the indigestible 
cb^rEicter of oat husk, Sussex ground oats are found in prac¬ 
tice to be one of the most valuable foods for general use. 
The scanty scientific information available on this subject 
emphasises the need for further reliable scientific investigation 
into the digestive capabilities of poultry. The commercial 
importance of the science of poultry-feeding is obvious. It is 
just as important as a knowledge of the heat-producing values 
of various fuels is to the engineer and to the owners of steam 
engines. In the meantime, the poultry-keeper should be 
guided in his feeding methods by the best modem practice, 
bearing in mind any advantages offered by locally produced 
feeding ttuffs, seasonal supplies and variations in market 
prices, and should keep an alert eye open for any new informa¬ 
tion which may result from further scientific investigation. 

The table given in Part II shows not only the chemical consti¬ 
tuents of the various feeding stuffs, but also the percentage of 
digestible nutrients. The latter percentages are based on 
direct experiments with quadrupeds, including pigs, and 
although further scientific investigation may show that these 
percentages are not quite accurate for poultry, they probably 
constitute in the meantime the best guide available. Thus it 
is seen in the case of oats that whilst this grain contains 
10.3 per cent, of proteid, 8 per cent, only is digestible, but 
nearly the whole of the fat is digestible and 44.8 per cent, out 
of 58.2 per cent, of soluble carbo-hydrates. In considering 
the composition of a feeding stuff, the digestible nutrients are 
a better guide to the feeding value than the mere chemical 
analysis, though attention should be paid to the amount of 
fibre .and ash present. 

The Class of Stock to be Fed and the Object in View. —The 

natural common sense of the average poultry-keeper will no 
doubt indicate to him that young chickens require feeding 
stuffs and methods of feeding different from those suitable for 
adult laying stock or fattening stock. For example, ducklings 
intended for consumption when about 10 weeks old may be 
supplied with some forcing and fattening foods from birth; on 
the other hand, young pullets required later on to endure the 
strain of heavy egg production must be fed with the object 
of building up frame and constitution. Breeding stock too 
must not be fattened, but maintained in hard, healthy and 
faisrly productive condition. Laying stock dunng the autumn 
and winter months will require carefdl' and liberal feeding on 
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egg«-producing foods. These various objectives will necessitate 
different rations and methods of feeding if commercial succesa 
is to be fully achieved. 

Mechanical Condition of Feeding Stuffs.— The fineness or 
coarseness of meals, the amount of extraueous matter such as 
dirt, stones, weed seeds, etc., in samples of grain, the presence 
of “ smutted ** grains, obvious adulteration with husks or other 
worthless material, the colour, smell and taste of a sample 
may all be regarded as part of the mechanical condition of 
a feeding stuff and should be carefully observed by the pur¬ 
chaser. Sour or mouldy meals and samples of light husky 
grain should invariably be rejected. 

{To he concluded.) 

GROWING TURNIP, SWEDE AND 
MANGOLD SEED IN THE HOLLAND 
DIVISION OF LINCOLNSHIRE AND 
ADJOINING DISTRICTS. 

Thomas W. Lane. 

Considerable acreages of root seeds are grown in Lincolnshire^ 
more especially turnip and swede, in a less degree mangold seed; 
cabbage and kale seed to a limited extent, and occasionally rape 
seed. In addition a large acreage of brown and white mustard 
is grown chiefly for manufacturing purposes, but some white 
mustard is also grown for seed purposes. The fact that south 
Lincolnshire is specially adapted for seed growing may be due 
to several causes, chief of which are the natural richness and 
deepness of the alluvial soil, proximity to the sea, and the large 
acreage of rich pasture land broken up during the past few 
years. As this land cannot be used for com for several years 
the choice of crops is almost limited to brown mustard, turnip 
and swede seed and potatoes. Some farmers object to brown 
mustard from the fact that it is often extremely difficult to get 
rid of, and appears as a weed for many years. Turnip and sw^e 
seed are not open to the same objection to the same extent. 

The writer has no exact information as to the acreage under 
root seeds. It fluctuates considerably; for instance, in the event 
of a somewhat general failure, as in 1922, the next seascm’s 
acreage is aboye the average, but in normal times it runs to 
several thousand acres. A large proportion of the produce is 
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«ip(»rl;ed. The actual volame of tlie world’s trade in seeds has 
{srobably grown during the past few years but competiticm from 
Continental growers has increased perhaps in greater ratio, 
therefore an expansion of the industry is not likely. 

It is diflBcult to estimate cost of production or probable returns. 
The best and cleanest land is uBuaUy chosen, the cost of cutting 
and thrashing is higher than with com crops, and planting adds 
considerably to the expense. The crop is a speculafitve one, but 
in a series of years the average returns are perhaps substantiaby 
higher than with corn crops. 

Probably in relation to other crops there is a higher proportion 
of swede and turnip seed grown in the Holland dhision of Lin¬ 
colnshire than in any other district in the country, and perhaps 
the largest acreage. The root seed growing area extends beyond 
the borders on a diminishing scale, but in tlie outskirts of the 
seed growing area and on isolated crops it has sometimes been 
found that larks and wood pigeons destroy or damage crops in 
the early stages, and linnets take a considerable toll of any sur¬ 
viving crop when in seed. One of the reasons why fanners in 
this district like to grow some turnip seed is that it provides a 
change of rotation and is harvested early, between getting the 
clover hay crop and must.ard cutting and com harvest. The 
stubble can be ploughed up early and is available for wheat if 
required. One of the drawbacks of the crop is that in the event 
of its being a thin or poor plant weeds are very troublesome, the 
land is left rather foul, and the straw is of little value. 

The bulk of the crops is gjrown for the trade on contract from 
seed stock provided by the merchant. Stock seed being the pro¬ 
duce of selec|ed roots and the seed trade being highly specialised 
it wiM be understood that merchants select specially for the 
lequirements of their own particular trade. The indusFry has 
created a large body of expert planters and cutters, who ar 3 
usually paid by piece work—^planting by the thousand or by the 
acre, and cutting by the acre—^and earn good wages. 

The soil of the district varies from light silt almost to clay, 
with a small area of black land and skirt land (silt and black 
mixedl. The most generally reliable land for- turnip seed is 
medium or good bodied silt land. 

Turnip and swede seed can only be grown successfully even 
in this district on the best and cleanest land. It must be in 
good heart and these crops grown only at long intervals. There 
is nearly always a considerable percentage of crop bflures, in 
some seasons a small percentage only surviving. A tiioroughly 
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prepared seed bed is the drat essential for success; errors of 
cultivation account for some failures—amongst other causes are 
insufficient preparation of land, especially insufficient rolling, 
drilling seed tw deeply, drilling artificial manure with seed, 
and drilling too late—^but even under apparently perfect manage¬ 
ment failures occur. 

Turnip Seed.—^It was at one time thought that turnip seed 
could only be grown satisfactorily on fallows, but it is now taken 
after almost any crop excepting perhaps white com. Well 
mucked fallows, however, remain the best preparation. 

The seed is drilled on the flat at the rate of 2 to 8 lb. per acre, 
usually with four coulters in a drill, and as farmers’ drills vary 
in width the rows vary from about 18 to 28 inches apart. It is 
usually drilled on rolled work but sometimes after a light 
harrowing. The seeding period extends from the second week 
in August to the first week in October, according to the class of 
land and individual farmers’ ideas. The tendency of recent 
years has been towards late drilling as it has been found that 
the late drilled crops yield better—perhaps partly because if 
bulbs are developed they are more tender than plants, and partly 
because a crop of roots makes more demand on land than small 
plants and leaves the land lacking in sufficient stamina to finish 
the seed crop. It may be suggested that on medium soils, in 
order as far as possible to ensure plants getting strong enough 
before the winter, yellow turnip should be drilled not later than 
the 14th September and white turnip by the 21st, but farmers 
do not usually differentiate sufficiently between the varieties. 
On freshly broken land later sowing may be desirable and on 
strong or stiff and black land earlier sowing is indicated, but 
from Ihe fact that we have not had much winter in recent years, 
farmers have acquired a habit of late sowing. 

In addition to perhaps some fertiliser applied in the autumn it 
is not unusual to top dress in the spring with up to 2 cwt. of 
sulphate of ammonia or nitrate of soda. 

The crop may require considerable attention in the early 
stages. In the first place, to keep flea and other peste from 
damaging or destroying it, as soon as the plant appears it is 
probably rolled, perhaps horse hoed once or twice, and harrowed 
between rows in the autumn. It is again hoed and perhaps har¬ 
rowed in the early spring to destroy small weeds and to free > 
the plants from chicWec^ Provid^, however, that the crop 
is fr^ from weeds, very late autumn or very early s pring culti¬ 
vation is not desirable as the crop reeents disturbanee 

m a* 
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bOBt. As the season advances it is also cultivated more deeply 
between the rows from time to time as long as horses can be 
kept in the crop, and in some cases as a final operation the rows 
are hilled or moulded up with the object of burying the remain* 
ing weeds, chickweed especially, and with a view to holding the 
plants up and preventing storm damage. This, however, is not 
a general practice. 

Tn case of gaps in the crops, planting is resorted to for filling 
in, plants being taken from thicker parts. A very thick plant is' 
sometimes horse-hoed across, but unless it is thick all over the 
land, hand-hoeing is better. Some farmers do not thin out at 
all. It cannot be stated definitely that thinning out is best in all 
circumstances and conditions, but it may be assumed to be advan¬ 
tageous generally, resulting as a rule in stronger plants.- The' 
ideal plant perhaps is one that has come regularly and thinly 
throughout, as these plants are not drawn up, and develop into 
broad-leaved strong plants, giving a satisfactory yield. 

Swede Seed. —One advantage of swede seed growing over 
turnip is that, as it is not planted till November, there is plenty 
of suitable land available tit is generally taken after potatoes), 
only a small space being wanted for the plant bed in proportion 
to the acreage to be planted. The price paid is also higher in 
consideration of the cost of extra labour involved in planting. 
Swede seed is a more speculative crop than turnip—the rewards 
may be greater but so are the risks. Planting subje'cts it to a 
severe check and unless conditions are favourable often a con¬ 
siderable number of plants die off. Being slower in growth in 
all stages it appears more liable fo attack by pests. 

The usual method in Lincolnshire for swede in contradistinc¬ 
tion to turnip seed is to sow the seed on a plant bed any time 
fiom about 20th July to 14th August, the general experience 
bging that it should at any rate be sown b}' the first week in 
August. It is sometimes broadcast, but usually drilled with a 
band drill about 12 inches from row to row, or with a com drill, 
the advantage of drilling being convenience in hoeing. Stocky 
plants are desirable, and if land can be spared it is well to allow 
one acre plant bed for about 7 acres crop, less of course being 
wanted for broadcast sowing. At this time of year it is very 
diffipnlt to obtain a plant if the weather is exceptionally dry, 
and there may be considerable difiBculty in warding off the turnip 
flea; the mustard bug also is frequently active and troublesome. 

The tBsual allowance of stock seed is 2 lb. per acre, which in 
favourable circumstances would provide plants far in excess of 
requirements, but contingencies have to be considered. 
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Planting is done from early November to February, as circum¬ 
stances permit, but owing to the large acreage in potatoes in 
this district, farmers are frequently much occupied in lifting 
these until late, and only a small proportion of swede is planted 
in November. The advantages of early planting are consider¬ 
able : the plants recover from the check and become established 
before winter and in consequence get a quicker and better start 
in the spring. Given sufficient moisture in the land for the 
plants to strike root they would probably be b?tter planted in 
October. If left too long on the bed they are apt to be drawn 
up, and if there is much chickweed, etc., may be weakened or 
choked out of existence. 

Bwedes are planted in rows from alwnt 24 to 28 inches 
apart with about 6 to 12 inches from plant to plant, according 
to individual predilection. In this district planting is done with 
a tool resembling a shortened miniature spade, but a few planters 
use a dib. It is a good but not sufficiently followed practice to 
shorten roots before planting so that there are no long ends to 
double up. It may ^ argued in support of close planting that 
there is always a prospect of a proportion dying off. In favour¬ 
able conditions the wider planting may be found to give the best 
average results, but there appears to be no golden rule in the 
matter as either on occasion yields heavily or the reverse. 

Planting takes place either on land harrowed down and marked, 
out or in the furrow seams, according to the character or condi¬ 
tion of the soil. Plants are occasionally ploughed in but this 
practice is not to be recommended. Rolling is often done after 
planting and again in the spring, especially if the land is found 
light. It is a fairly general practice to cut back swedes, espe¬ 
cially if they are weak, to encourage spread of plant. 

Swede seed is occasionally drilled to stand. In this case it is 
usually drilled later than for plants, perhaps late in August. 
The land has to be particularly clean for a drilled crop as it 
occupies the land for nearly twelve months: it is therefore 
mostly drilled on fallows and on fairly het'vy land which is not 
much subject to annual weeds. On the average perhaps planting 
gives better results, although on occasions a drilled crop 
may come into bloom earlier and get away from the ravages of 
the turnip flower beetle. There is,, however, a. prejudice in the 
trade in favour of planted swedes. Hilling or moulding up is 
practised more with B^yedes.than.with .turnips. Some fertiliser 
may be applied ip the antomn» and in addition swedes requirp* 
*and are nearly always given in the spring a generous icq) drespjlng 
of sulpiiate' of ammonia or nitrate' of soda. 
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CtotMial notes on Turnip and Swede Seed Ctn^s^Tbe- 
l^lowing observations apply generally to bo<^ the totnip aad 
ewede seed crops. It is desirable to grow differ^ varieties well 
apart as there is a risk of natural cross fertUisation (ei^teriidly 
with some varieties), producing undesired results. When in 
bloom the crops are rogued, i.e., the folse plants, which are 
distinguished from the true plant by a difference in colour of 
the flower, are removed. This is done by, or under the direction 
of men of experience, employed by the merchants contracting,' 
or by their agents. 

S^d should be thoroaghl}' fit before cutting; it is sometimes 
diminished in yield and value by premature cutting, but the 
greatest danger is in premature stacking which may result in 
making seed useless for growing purposes. 

Seed cutting commences in forward seasons with early varieties 
of turnip towards the end of June and with swede perhaps the 
end of July. It is cut by hand and tied with string and left 
usually for over a week in the field. The sheaves are laid lightly 
on the stubble and turned after weathering for a day or two, 
and in the event of rain are again turned or lifted. Showery 
weather after cutting does not damage the seed to any extent if 
it is turned or h'fted. The custom is to lay the sheaves with 
heads to the north-east, most of the strong winds being expected 
from the south-west. In loading and carting, the crop has to be 
carefully handled to avoid waste of seed. It is usually put in 
small stacks to prevent heating and cloths are placed on the 
steddles to preserve seed which spills out freely when handling. 
Seed is occasionally thrashed “ out of the field,” in which case 
it has to remgin longer in the field than when stacked. If 
stacked, turnip seed must stay in the stack fully six weeks, 
longer is desirable, and swede takes more time to condition. 

The seed has to be very carefully thrashed (especially swede 
sebd) to avoid damage, but machine owners in this district are 
experienced in the matter and on the whole do exercise care. 
One difficulty, however, is for farmers to obtain machines when 
wanted, and delivery of seed is often delayed. The average yield 
of turnip and swede seed is roughly about 24 bushels an acre, 
but on the best or new lands sometimes considerably more. 
Those, however, who attempt to grow either crop on moderate 
land are doomed to disappointment. 

Xanghld Seed. —Although this district is possibly better 
adapted for the producticm of swede and turnip seed Ilian any 
other it cannot be claimed that it is so well suited in all reqtects 
'§or mangold seed and-this is not grown^ to the saane extent. 
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‘' The teade place a proportion of their reqairements here as a 
ptovudon in case of failure al crops in other districts. It is seldom 
that crops fail altogether in this district, but better samples may 
be produced On drier soils and in other districts in some seasons. 

As contrasted with swede and turnip seed new or extra rich 
land is not to be desired for mangold seed, which frequently 
fails to ripen early enough but persists in growing on* The land 
requires to be clean as mangold seed is a late crop. Stiff or 
heavy land usually produces the best seed and it holds crops up 
better. The crop is generally hilled up as it has not much root 
bold. As mangold seed is liable to natural cross fertilisation, 
varieties, and crops of different colour esjtecially, should be 
grown well apart. 

The usual method is to sow seeds in a plant bed about the first 
week in August and plant out in the autumn or spring. It is 
perhaps more common to plant in spring because it is thought 
thal the plants on the beds are better protected from frost. If 
planted in the autumn there may be considerable losses, while 
if losses occur it is better to have them in the bed than in the 
field. On the other hand the autumn planted may come to 
hand slightly earlier, which is an advantage. The plants are 
usually set in rows about 27 inches apart and about 8 to 12 inches 
from plant to plant, sometimes wider. It is now an increasing 
practice to top plants when beginning to run—usually to pinch 
or take a small piece off the lead with the object of minimising 
risk of storm damage through the plants getting too tall, and 
to encourage the spread of laterals. Sometimes the crop is left 
till later, when the top is cut off with a hook, but this results 
in the crop being put baokt which is not desirable. 

The crop is cut by hand, tied in small sheaves, and put into 
small stocks, and it has to remain in the field for some time 
before it is fit to be stacked. It is usually put up in small and 
very narrow stacks and in this district, at least, stacks should 
always be ventilated. This is neglected at times and in conse¬ 
quence the stacks may heat and seed be rendered useless. Seed 
is not as a rule ready for threshing before Christmas. 

Inseot and Other Feats.—One cause of the failure of the 
turnip seed crop in the early stages, especially if the weather is 
hot and dry, is the turnip flea, and occasionally mustard bugs 
will clear off crops and are difficult to combat. Slugs are deetroo- 
tive, especially after peas and cbver. Tjarks are destructive in 
eewme weather (in the absence of other green food particuhtf^) 
as' also ocoaatmally are wood pigeons, duckweed is 
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■troublesome to deal ■with, and if the weather does not permit 
•of frequent cleaning it may smother the plant in its early stages 
•or in the spring. 

The turnip flower beetle has also done material damage to 
■tumips and swedes when in bloom, in 1922 especially; hitherto 
it has not been found to do much damage to turnip seed, al¬ 
though swede has been damaged materially. The usual course 
of this pest is to start on the earlier varieties of turnip and follow 
on in succession as crops come into bloom, and then on to swede 
seed and brown mustard. Some efforts have been made to deal 
with this pest, usually with poisonous or nauseous washes or 
powders, but with* no marked success. By the time the mischief 
is evident the crops are so far advanced that it is often impossible 
for a horse machine to get through them and difBcult even for 
a man with a knapsack sprayer. The crops may recover to 
some extent but they come to hand later. An early season seems 
to be favourable to swede. For instance, in 1921, swede crops 
generally were good, as thev got away from their enemies. 

For several years past turnip g&ll weeril attack on swedes has 
been very marked, but the plants affected have not apparently 
failed more than clean plants. However, rooks mav pull up the 
plants to get at the grub. One great trouble with swede is what 
is known locally as “ Canker,” W’hich does not usually show 
itself till plants are running to seed and then thev begin to 
break down, and in bad cases nearly all may go, so as to render 
the crop worthless. \ stem maggot is also troublesome at times, 
although crops much infested have on occasion yielded well (in 
quick growing seasons). 

The various pests affecting root seed crops call for serious 
investigation, especially perhaps the turnip flower beetle. 

BLOSSOM WILT OF PLUM TREES. 

H. WOBSIALD, D.SC., 

Mycological Department, Houth-Eaeiem Agricultural College, 

Wye, Kent. 

The object of the present note is to call the attention of fruit 
growers to unsuspected sources of infection for the Brown Eot 
diseases of fruit trees, particularly with reference to outbreaks 
of Blossom Wilt of plum trees, caused by Sclerotinia (MonUia) 
einerea forma pruni,* In certain seasons the Blo ssom Wilt con- 

* For A |(eDoral account of the Brown But diaaiwes caiuad by this fuogua 
aee the Ministry’a Leaflet No. 367. 




Fig. l.-Young Branch of Plum Tree Killcl-back bj Infection throiigb the Flonci'- 2.-The Flowcis (seen in Fig. 1) thiough which 

Inteotion occuired ; the Friictiticatumh of the Fungus are 
present on the Flo\\er-''talks. 
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dition asBuraes aerious proportions, for not only are the flowers 
themselves destroyed but the fungus extends from the flowering 
spurs into the branches, which are killed back. When many of 
the young branches of a tree are killed in this way, a condition 
not infrequent on some varieties of plums, the brown withered 
flowers and leaves give the tree a noticeably “ blighted ’’ 
appearance. 

The chief sources of infection for the primary outbreaks of 
the brown rot diseases on plum and cherry trees are the mum¬ 
mied fruits which are allowed to stay on the trees through the 
winter. Serious outbreaks of blossom wilt, however, may occur 
when there are no “ mummies ” in the immediate neighbour¬ 
hood. In the case of the blossom wilt disease of apple trees,* 
caused by another specialised form of Sclerotinia cinerea, it has 
been shown that the sources of infection are the spore pustules 
which develop on the spurs killed the previous year and on the 
cankers. So also in the blossom wilt of plum trees serious out¬ 
breaks sometimes occur in the absence of mummified fruits and 
can be traced to cankers, dead twigs and spurs. 

A case in point came under the writer’s notice early in May 
this year. In a plantation of plum trees of three varieties, viz.. 
Giant Prune, Czar, and Purple Egg, the Gi.Hnt Prunes all showed 
a number of young branches killed back from the tip for a 
■distance varying from about six inches to over a foot (Fig 1), 
while the other two varieties were almost free from such damage. 
A close examination of the infected branches showed that at 
the lower end of every dead portion there was a flowering spur 
on which the flowers (through which the infection had occurred) 
were brown and withered, and usually bore grey tufts consisting 
of chains of spores produced by the fungus (Fig. 2). No mum¬ 
mied plums were to be found at all in the plantation, for care 
had been taken to remove from the trees, during the winter, all 
obvious sources of infection, and the nearest trees bearing 
“ mummies ” were too far away to account for the extent of 
the outbreak. A careful search on the trees, however, showed 
that here and there old dead twigs were present which l^afl bemr 
killed by the brown rot fungus in the previous season, and had 
been overlooked when the rest of the dead wood had been cut 
out; these had produced^pore postnlos during the winter, wd 
the numerous spores to which they gave rise served to infect 
the flowers as they opened It tras observed that the blossom 

* See this Journal, Yol. XXIV, No. 6, Augast, 1917, pp. 504-618, uai 
ILeeOetNa 812 . 
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wilt was most intesise in the irntnediste vioinity of sneh dead 
twigs. 

Now it is to be noted that the blossom wilt fougm of plnm 
trees not only infects the flowers bat also the yooxig leaves and 
the fruit. When the leaves become injected the young shoots 
are killed, giving rise to the “ Wither Tip ”* condition whea 
the leading shoots are killed, and to what has been termed 
“ Shoot Wilt ’’f when the short lateral shoots become infected, 
in which ease cankers usually arise on {he branches. These 
cankers and dead shoots in their tom serve as farther sources 
of infection. The fruit may become infected not only when 
ripening but also when in the green growing state. 

It is obvious, therefore, that, if at all practicable, the dead 
branches resulting from an attack of blossom wilt should be 
removed as soon as possible,t and for two reasons: (1) The dead 
flowers serve as sources of infection for the leaves and fruit; (2) 
if the dead parts are removed early when the contrast between 
the dead and the living parts is striking, there is less likelihood 
of portions being overlooked as will almost certainly occur if the 
operation is left over until the winter. 

After a severe infestation of brown rot the precaution should 
be taken of examining the trees again during the following vrinter 
and removing all mummied fruit and dead twigs and branches. 
It is sometimes almost impossible, however, to remove all sources 
of infection owing to the fact that fruit spurs and young lateral 
shoots are sometimes killed without the disease extending into 
the branches, and such small spots of infection, since they do 
not produce any conspicuous die-back, evade detection, especially 
in winter. .An extra precaution to minimise the possibility of 
infection from such sources is to spray with the winter wash 
recommended for the brown rot diseases,§ viz., one containing 
1, per cent, of soft soap and 1 per cent, of caustic soda, to be 
applied as late as possible but before there is any risk of injury 
to the opening buds. 

Growers of cherries are reminded that the fungus which is 
responsible for these brown rot diseases at plum trees also causes 
blossom wilt and fruit rot of sweet cherries, and where plum 

* Worraald, H. A. “Wither Tip'’ of Plum Tree*. Ann. Appl. Biol., 
Vol. V, No. 1, July, 1918, pp. 28-69. 

f A Sboot Wilt and CanW of Plum Trees oansed by SeleniMa eiturea. 
Annals of Botany, Vol. XXXVI, No. 143, July, 19^ pp. 806^20. 

% In the plantation referred to, the grower, realinng the circumstances of' 
the case, promptly set men to work cutting out the dead wood and all was. 
removed during the second week in May. 

§ See Leaflet No. 367. 
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tiMe Me iotwplanted between rows of vdoable Bttmdard cherry 
Izees i^y may prove a mmiace to the latter tmless careful atten¬ 
tion is given to keep them free from the brown rot fungos. 

WART DISEASE OF POTATOES 
ORDER OF 1923. 

Thb Ministry has given serious consideration to the question 
of what further steps can be taken to arrest the spread of Wart 
Disease in England and Wales, and on the strong recommen¬ 
dation of its Potato Advisory Committee, supported by the 
Agricultural Advisory Committee, has issued the above Order, 
the chief object of which is to secure that growers shall be able 
to obtain seed potatoes free from infection. 

The Order* revokes the previously existing Orders on the 
subject, and all growers of potatoes and all potato merchants 
and seedsmen are asked to make themselves familiar with the 
new requirements, the chief of which are summarised below. 

(1) Procedure in Oasea of Outbreak of the Diaease.— The 
appearance of the disease on any land in England and Wales 
must at once be reported to the Ministry even though the 
presence of disease on that land has been reported in a previous 
year. Directions as to the measures to be taken by the occupier 
of the premises will be given by an Inspector. 

Potatoes visibly affected with Wart Disease must not be 
sold or offered for sale for any purpose. 

(2) BestrlcUomi on Planting Potatoes in bilected Land.— In 
land on which Wart Disease has been known to exist at any 
time, the only potatoes which may be planted are those stocks 
of approved immune varieties which have been inspected while 
growing and officially certified as being true to type. (See also 
paragraph 4 as to general restrictions on planting.) A grower 
may, however, plant potatoes of approved immune varieties 
which have been saved by him from his previous year’s crop 
on the same land. 

A list of approved immune varieties may be obtained on 
application from the Ministry. 

(8) Hufeeted JUreas.—The Order declares as an “Infected 
Area ’’ the whole of Wales, the counties of Moiunouth, Chester 
and Stafford, the whole of the county of Xiancaster south of 
the Biver BibUe, together with Preston and Pulwood, North 
Salop, Birmingham and Button Coldfield, and certain parities 

* Oqpiw and my fittdiw iofonnatim may be obtained frenn the lliniatry. 
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in the counties of Worcester and Derby, ^veral parishes 
which were certified under previous Orders, still remain 
Infected Areas. In addition, the provisions of previous Orders 
as to Infected Areas were applied to many groups of allotments 
and to a large number of premises,* and these also are all 
Infected Areas under the present Order. 

No potatoes grown in an Infected Area may be moved or 
consigned to any place in England and Wales which is not 
in an Infected Area. An exception to this rule is, hoVever, 
made in the case of ware potatoes of approved immune 
varieties provided that a statement is made on the invoice or 
sale note relating to the consignment or in a label or ticket 
inserted in or attached to the package containing the potatoes, 
to the effect that the potatoes are of an approved immune 
variety, that they were grown in an Infected Area, and that 
they are not intended for planting. Any person receiving 
potatoes consigned from an Infected Area without this state¬ 
ment must notify the ^Ministrj" of the fact within seven days, 
and must not part with or plant the potatoes without the 
permission of the Ministry’, 

(4) Beatrictions on Planting Potatoes and on the Sale ol 
Potatoes for Planting. —The Order requires that all potatoes 
planted or sold for planting must have been officially certified 
either as having been grown on land free from Wart Disease, 
or as having been inspected and found to be free from the 
disease, or as being of an approved immune variety true to type. 
As regards seed grown in England and Wales, the certificates 
will be issued by the Ministry. The necessary inspections ma^ 
be made by an Inspector of the Ministry or by some competent, 
person previously approved by the ^Ministry. For Scotch seed 
the certificates will be issued by the Board of Agriculture for 
Scotland, and for Irish seed by the respective Ministries of 
Agriculture in Ireland. 

When potatoes are sold for planting the seller must furnish 
the buyer with the number of the certificate relating to the 
jx)tatoe8 sold. In order to assist lx)th buyers and sellers of 
potatoes, it has been arranged that the certificate numbers 
shall have prefixes as follows :— 

C.L. (*= clean land) for potatoes grown in clean districts or from crops 
which have been inspected and no disease found. 

T.8. (*«»true stocks) for approved immune varieties which have been 
inspected and found to be true to type. 

The letter A will be used in addition for potatoes grown in an Infected 
Area, and the certificate ntimbers for such potatoes will thus have the prefixes 
A,C.L. or A.T£. 
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The following simple but important directions should be 
carefully remembered when purchasing seed potatoes, whether 
of English, Scotch or Irish origin, in future:— 

(а) When buying potatoes for planting in) The certificate No. must 

infected soil J beT.S..;orA.T.S. 

(б) When baying potatoes for planting in clean) C.L.; A.C.L.; 

soil in an infected area. > T.S.; or A.T.S. 

(e) When baying potatoes for planting in land 1 

which is not in an Infected Area and on > C.L.; or T.S.. 

which the disease hns never appeared.* J 

Certificates, however, will not be required by a grower who 
wishes to plant seed saved from the crop grown in the previcna 
year on the same premises. 

Potatoes grown outside Great Britain and Ireland must not 
be planted or be sold for planting in England and Wales except 
under a licence from the Ministry. 

(5) Arrangements lor Issue of Certificates.—Growers who 
intend to sell seed potatoes must make early application to the 
Ministry for the necessary certificates. Growers of immune 
varieties should apply for inspection of their crops whilst grow¬ 
ing in order that they may obtain the certificate nec*essary to 
enable the potatoes to be planted in infected soil. If the crop 
is not inspected only a “C.L.” or “A.C.L.” certificate can 
be issued. It will be necessary in districts in and near Infected 
Areas for crops of susceptible varieties also to be inspected 
before a “C.L.” or “A.C.L.” certificate can be issued. 

The Ministry will be prepared to arrange for the necessary 
inspections; the fee for inspection will be 28. 6d. per acre or 
part of an acre. No charge will be made for the issue of 
certificates where no inspection by the Ministry’s officers is 
entailed. 

(6) Bestrictioiu on the Sale of Scotch and Irish ** Ware ** 
Potatoes.—Purchasers of Scotch ware potatoes must obtain, 
either from the grower of the potatoes or the person in Scotland 
from whom they are purchasing, a statement, either that the 
potatoes were not grown in an Infected Area in Scotland, or 
that the potatoes are of an approved immune variety, or that 
the crop has been officially inspected and that Wart Disease 
was not found to exist thereon. This requirement does not 
apply to potatoes from Scotland sold within an Infected Area 
in England and Wales. 

In the case of Irish ware potatoes the statement must be 

* Potatoes with certifloates bearing a number prefixed by A.C.L. » A.TA. 
must on no account be planted in snoh land. 
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either that the potatoes are of an approved iimpTine variety 
or that they were grown on land believed by the rdMive 
Ministry of Agriculture to be free Wart Disease. This 
requirement also does not apply to potatoes from Ireland sold 
within an Infected Area in England and Wales. 

««♦«*« 

MONTHLY NOTES ON FEEDINjG 
STUFFS. 

B. T. Halnan, M.A., Dip. Agric. (Cantab.), 

Animal Nutntion Institute, Cambridge University. 

Soft, Oily Bacon—Its Cause and Prevention. —^In the June 
issue of the Journal, an interesting hypothesis has been deve¬ 
loped as to the cause and prevention of soft, oily bacon. In 
that article the theory is developed that the main causes of oily 
bacon are (1) excessive oil in the diet, and (2) the chemical nature 
of the oil itself. The theory has been put forward after an 
investigation of cases which have occurred in bacon factories of 
pigs which, on curing for bacon, were found to produce soft, 
oily sides. It is therefore important to realise that the deduc¬ 
tions made by the writer of the article and the figures indicating 
the “ softening power ” of various foods are only tentative and 
still require to be proved before being accepted by the general 
farming community as sound. The article is, however, of value 
in indicating the need for further research in this subject, and 
as showing that, however skilful a bacon curer may be, his 
knowledge is useless unless the feeder provides the right raw 
material for him to work upon. 

In consequence of the views expressed in the article referred 
to, it may perhaps be advisable at this stage to summarise such 
facts as hre already known with regard to the production of 
body fat. 

(1) The chemical composition of the natural body fat of 
animals varies with the species and the environment. The body 
fat of most species of animals consists chiefly of varying admix¬ 
tures of palmitin. stearin and olein, the first two fats being solid 
at ordinary temperature, while olein is liquid. 

(2) Pats can be built up by the animal body from all three 
foodstufb, t.e., proteins, fats and carbo-hydrates. As far as the 
writer is aware there is no preferential storage of body fat from 
fate originating from any of these three main classes of food- 
stnfis. 
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11 5 

0 18 

10 7 

71 6 

2/11 

f‘66 

Barley, British Feeding 


— 

9/3 

9 5 

0 14 

8 11 

71 

2/6 

1-29 

Danubian „ 

30/- 

400 

8/5 

8 8 

0 14 

7 14 

71 

2/2 

1*16 

„ Persian „ 

27/3 


7/8 

7 13 

0 14 

6 19 

71 

1/11 

8/7 

1-03 

Oats, English White • 

— 


U/6 

11 10 

0 16 

10 14 

59*5 

1*92 

„ , Black & Ore} 

— 

— 

n/- 

11 0 

0 16 

10 4 

69*6 

3/3 

1*83 

„ Scotch White 
„ Canadian No. 2 

— 

— 

12/8 

12 13 

0 16 

11 17 

59*5 

*h 

2M4 

1 

1 

29/9 

320 

10/5 

10 8 

0 16 

9 12 

59 :» 

3/3 

1*74 

„ No. 3 „ 

28^9 


K)/l 

10 2 

0 16 

9 6 

59*:) 

3/2 

1*70 

Feed 

26/6 

It 

0/3 

9 5 

0 16 

8 9 

59 6 

2/10 

1*52 

„ American - 

25/- 


8/9 

« 15 

0 16 

7 19 

59*6 

2/8 

1*43 

„ Argentine - 

3*1- 

480 

8/5 

8 8 

0 16 

7 12 

69*6 

2,7 

1 36 

liaise, American • 

39/- 

9/1 

9 2 

0 16 

8 7 

81 

2 1 

1 12 

Argentine - 

39/(. 


9/3 

9 5 

0 15 

8 10 

81 

2/1 

1*12 

Beans, English Winter - 

— 


10/6 

10 10 

1 17 

8 J3 

67 

2/7 

1-38 , 

Rangoon - 
Hillers* olbuB— 

— 

— 

8/3 

8 5 

1 17 

6 8 

67 

1/11 

1*03 

Bran, British > 

— 

— 

— 

6 0 

1 10 

4 n 

45 

2/0 

1*07 

„ Broad • 

Fine middlings (Im 

— 

— 

— 

7 15 

1 10 

6 6 

45 

.2/9 

1-47 

ported) 

Coarse middlings 

— 

— 

— 

8 10 

1 5 

7 5 

72 

'v~ 

1 07 

(British) - 

— 

— 

— 

7 15 

1 .5 

6 10 

64 

1 2/- 

ro7 

Pollards (Imported) 

— 

— 

— 

6 7 

1 10 

4 17 

60 


1 0*5 

Barley Meal - 

— 

— 

— 

9 12 

0 14 

8 18 

71 


1*34 

Maise „ 

— 

— 

— 

10 5 

0 15 

9 30 

81 

2/4 

1*26 

„ Germ Meal - 

— 

— 


8 7 

1 2 

7 6 

83-3 

1/8 

1 0*89 

„ Gluten-feed 

— 

— 

_ 

8 15 

1 12 

7 3 

75 6 

1/11 

1*03 

Locust Beau Meal 

— 

— 


8 0 

0 11 

7 9 

71*4 

' 2/1 

1*12 

Bean Meal • 


— 


12 7 

1 17 

10 10 

67 

3/2 

1-70 

Fish „ - 

— 

— 

— 

16 15 

4 18 

11 17 

53 

4/6 

2*41 

Linseed 

— 

— 

_ 

20 7 

1 16 

18 11 

119 

3/1 

1*65 

j 

„ Cake, English 








(97o oil) 

— 

t — 

_ 

10 5 

2 4 

8 1 

74 

2/2 

1 16 

CottooseedCake,English 








(Egyptian 

Seed) 

(5*7,011) 




7 5 

2 0 

5 6 

41 

i 

2/6 

1*34 

If It Kgyptian 









(6* /• oil) 
Coconut Cake (67o oil 

- 


_ 

7 0 

2 0 

5 0 

4:^ 

2'5 

1*29 

— 


_ 

8 7 

1 15 

6 12 

73 

1/10 

0*98 

Palm Kernel Cake 








(6 7,oin 
„ „ Meal 

— 

— 

— 

6 15* 

1 7 

4 8 

7.5 

1/2 

062 

» ^ „) 

1 — 


_ 

4 17 

1 8 

3 9 

7P3 

]/- 

0*54 

Feeding Treacle - 

' — 

_ 

_ 

4 16 

0 9 

4 6 

51 

1/8 

1/11 

0 89 

Brewers* grain8,dried,ale 

■ — 

— 

— 

6 2 

1 7 

4 15 

49 

1*03 

„ „ „portei 

- 

— 

— 

6 16 

1 7 

4 8 

49 

1/10 

0*98 

„ „ wot, ale 

— 

— 

— 

0 19 

0 11 

0 8 

15 

0/6 

0*26 

If w©t|port«fii 

Malt Culms - . . 

■ — 


— 

0 15 
8 0* 

0 11 
' 1 19 

0 4 
6 1 

15 
43 4 

0/8 

2/10 

QIB 

1*52 
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(8) The composition of the body&t can be altered bj the nature 
of the food given, and evidence exists which demonstrates the 
possibility of the storage in the body of food fat which is other¬ 
wise foreign to the organism. This fact has been demonstrated 
loth in the case of the dog and the pig. Lean dogs fed with 
linseed oil developed fat which differed considerably from the 
normal body fat, this fat remaining liquid even at 82° F. On 
the other hand, lean dogs fed on mutton suet produced body fat 
which remained solid at 112° F. The addition of linseed oil 
to the diet of selected pigs also led to deposition of soft, oily fat, 
giving the characteristic smell of linseed oil, and containing 
substances peculiar to that oil. 

There are two trials which the writer would like to see under¬ 
taken with pigs intended for bacon production. The first would 
be a comparison of linseed cake meal and oil extracted linseed 
cake meal, or maize meal and oil extracted maize meal. The 
lesult of such a trial would indicate the extent to which the 
production of soft fat is dependent upon the nature and amount 
of the oil present in the food, as apart from the character of 
the food itself. The second would be a comparison of three 
feeding stuffs selected from the table given in the article under 
discussion, one with a high softening power number, one with 
a medium number, and one with a low softening power number. 


Farm Values. 



Value per liftnurlal Food 

Stoioh 

Value 

Ifarlrat 

CROPS. 

Ton on Value per Valno per 
Fann* Ton. i Ton. 

Equivalent 
per lUO lb. 

per 

unit 

SJB. 

Value pel 
1 lb. 8.1: 


£ 1. £ 8 . ' £ t. 


e.d. 

1 d. 


Wheat - ' - 

8 

7 

Oats. 

7 

0 

Barley. 

8 

2 

Potatoes - - - - 

2 

1 

Swedes - . - - 

0 

18 

Mangolds .... 

0 

16 

Ck>od Meadow Hay 

3 

16 

Good Oat Straw - 

2 

1 

Good Clover Hay 

4 

b 

Vetch and Oat Silage - 

1 

16 
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PRICES OF ARTIFICIAL MANURES. 


Note.—U nless otherwise stated, prices are for not less than 2-ton lots f.o.r. in 
towns named, and arc net cash for prompt delivery. 



1 Averuye Price per ton au> lug 
week ending June 13th, 

Desceiption 

Bristol 

Hull 

L’pool 

L’ndn 

Cost per 
Unit at 
liondon 

Nitrate of Soda (N. l^J per cent.). 

£ 8. 
18.15 

£ 8. 
13.15 

£ s. 
13.10 

£ s. 
13. 0 

6. d. 

16. 9 

„ „ Lime (N. 13 per cent.) . 

... 


... 

12.10 

19. 3 

Sulphate of Ammonia, ordinary 






(A. per cent.) 

16. 0* 

16. 0* 

16. 0* 

16. 0* 

(N)16. 6 

„ „ „ neutral 






(A. 2Bf per cent.) 

17. 3* 

17. 3* 

17. 3* 

17. 3* 

(N)16. 2 

Kainit (Pot. 12} per cent.). 

... 

.. 


2. 2 

3. 4 

,, (Pot. 14 per cent.) . 

2. 5 

2. 1 

2.10 

2. 7 

3. 5 

Sylvinite (Pot. 20 per cent.). 

... 

• •• 

... 

3. 0 

3. 0 

Potash Salts fPot. 30 per cent.) . 

... 


• • • 

4. 5 

2.10 

Muriate of Potash (Pot. 60 per cent.) 

9.10 

7.ib 

8. 0 

7.15 

3. 1 

Sulphate of Potash (Pot. 48 per cent.) 

Basic Slag (T.P. 35 per cent.) . 


12.16^ 

11.15 

11. 6 

4. 8 



3.12§ 

2. 1 

„ „ (T.P. 30 per cent.) . 

... 

... 

... 

3. 0§ 

2. 0 

„ „ (TJ*. 20 per cent.) . 


2.10§ 

... 

••• 

... 

„ „ (T.P. 24 per cent.) . 

... 

2. 6§ 

2. 7§ 

... 

... 

„ „ (T.P. 20-22 per cent) . 

... 

2. 3§ 

2. 7§ 

2. 4 

„ „ (T.P. 18 per cent.) . 

... 

... 

2.‘b§ 


... 

Superphosphate (B.P. 35 per cent.) 

4. 7 


4. 5§ 

3.16 

2 . 2 

„ (S.P. 30 per cent.) 

3.17 

3. 5 

3.16§ 

3. 7 

2 . 8 

Bone Meal (T.P. 46 per cent.) . 

9.10 

9.10t 

9. 0 

8. 7 

... 

Steamed Bone Flour (T.P. 60 per cent.) ... 

S.lOf 

7.10t 

1 

7. 0 

6.12 

... 

Fish Guano (A. 9-10, T.P. 16-20 per cent,)... 

12.15 

12. 5 

13.12 

... 


Abbreviations: N.*—Nitrogen ; A.=Ammonia ; S.P.=Solublc Phosphate; T.P.=a 
Total Phosphate; Pot.=Potash. 

* Delivered in 4-ton lots at purchaser’s nearest railway station. ’ 
t Delivered (within a limited area) at purchaser’s nearest railway station. 
t At Goole. 

§ Prices include cost of carriage from woiks to town named. Hull prices include 
delivery to any station in Lincofishire or Yorkshire; London prices include delivery 
within a limit^ area. Cost to purchasers in other districts will be greater or less 
according to the distance of ditferent purchasers from the works. 

Foot-*and-Mouth Disease.—The existence of foot-and-mouth disease 
was coniirmed on 20th June on premises at Skefhing, near Patiington, Hull, 
in the East Riding of Yorkshire. The slaughter of the affected and in-contact 
animals was immediately undertaken, and the usual prohibition of movement 
restrictions were applied to the area within a radius of fifteen miles of the 
infected premises. 
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The Sixth Volume of the Ministiy’s Register of Dairy Cattle 
can be obtained either direct from the Ministry or from H.M. 
■M. wit f Stationery Office. The price ci ihe Vdume 
» “ 28. 6d. 

Although the Ministry’s Milk Recording 


Dairy Cattle. 


Scheme is now becoming generally known 


throughout the country, and the practice of milk recording is 
being increasingly adopted, apparently few breeders are aware of 
the existence of the Ministry’s Register of Dairy Cattle. It is 
published annually, and its main object is to assist farmers by 
bringing to their notice cows which have an authenticated record 
of proved milk-yielding ability. The Register contains a list of 
breeders and owners of cows whose yields have been certificated 
by the Ministry. The standard which a cow must reach before 
it is eligible for entry in the Register is 8,000 lb. of milk 
yielded in one milk-recording year, or an average of 6,500 lb. 
in two or more coiisecutive milk-recording years. Any cow, 
moreover, which has yielded not less than 24,000 lb. of milk 
over a period of three consecutive years, and which has calved 
at least three times during that period, may be awarded »i 
certificate of merit on application by its owner, and a list of 
such certificated cows is given in the Register. 

An interesting feature of the Sixth Volume is the addition of 
a Bull Section, which is intended to be of use to fanners who 
desire to obtain the services of bulls of proved milking strain. 
Bulls are eligible for this section whose dams and sire’s dams 
have been entered in the Register, or which have two or moie 
daughters so entered. 

The cunfent Volume of the Register contains particulars of 
1,600 cows representing 14 breeds other than cross-bred cows 
which have qualified under the conditions outlined above. Of 


these cows 1.850 qualified for entry on the one-year standard 
alone. It may be mentioned that only certificated cows are 
entered in the Register, and that cnnse()uently the number of 
cows contained in the current Volume is only a small proportion 
of those which would he eligible on their milk yields if their 
owners had applied for certificates. The Ministry hopes, how¬ 
ever, that as the exist('nce of the Register becomes more widely 
known and its object more generally understood, farmers will 
avail themselves of the useful information which it contains. 
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Fbvit growers are doubtiess aware that in order to check the 
more rapid spread of silver leaf disease, which has done much 
811 ar T.aa« damage throughout orchards in this country, 
-ggg thc Miiustry issued an Order in 1919 (Silver 
’ ‘ Leaf Order of 1919) making it obligatory on 

growers of plum trees to cut out and destroy all dead plum 
trees and all dead wood of plum trees before the 1st April in 
each year. Whilst much dead and infected wood has been 
■destroyed daring the last three years, the Ministry has, in 
virtue of the experience gained and the knowledge of more 
recent research, deemed it necessary to make some changes in 
the Order. The matter has been considered by the Ministry’'? 
Horticultural Advisory Council, and, on their advice, the Minister 
has now made a fresh Order known as The Silver Leaf Order 
of 1923, which came into effect on the 1st June, 1923. 

This new Order requires that in future the work of destruction 
of dead trees and dead wood must be done in the case of apple 
trees as well a.s plum trees, and, the date laid down for comple¬ 
tion of this work is tJie 15th July in each year instead of the 
1st April. 

In addition to these requirements, and apart from the Order, 
the Ministry strongly recommends growers to cover with 
anti-fouling paint, white paint, or tar, all wounds of apple 
and plum trees, whether made bv cutting or pnming, or in 
any other way. Such wounds are particularly susceptible to the 
entry of the fungus. Stcreum purpvreum, which is the cause of 
silver leaf, and if they are left exposed there is a great risk of 
infection. 

A copy of the Ministry’s leaflet dealing with silver leaf and 
any further information on this subject that is available may be 
obtained on application to the Ministry at 10, Whitehall Place, 
Londcn. S.W.l. 


The Annual Beport of the Horticultural Besearch Station at 
Long Ashton, Bristol, contains short accounts'of the experimen¬ 
tal work which has been carried out at the 
Station during the year 1922 into problems 
concerning fruit production. The experi¬ 
ments on the manuring of fruit trees are 
particularly opportune, for on this subject 
information is either scanty or entirely lacking. The Long 
Ashton workers have realised that the fruit tree has two 

F 2 


Horticultural 
Research at the 
Long Ashton 
Station in 1922. 
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functions to perform simultaneously, namely, to produce wood 
growth and to develop a fruit crop. The fruit grower, whilst 
naturally interested in securing vigorous growth in young trees, 
is more immediately interested in the production of a heavy 
crop, and has employed numerous methods of manuring to 
secure this end. Manuring in spring and in the autumn have 
been advised and criticised. Nitrogenous manures have been 
recommended by some and condemned by .others; in short ^he 
manuring of fruit trees in the past has been a question of 
groping in the dark. The experimenters have given an account 
of the way in which trees act when starved of essential chemical 
elements, and fruit growers will realise the fundamental 
importance of ascertaining these facts before progress can be 
made with certainty. The results of these experiments should 
be read by all fruit growers, as they are very instructive as to 
the kind of manures that are required, and stimulative of 
thought as to the need for securing a proper balance of the 
different kinds. 

It has been realised that m addition to manures other factors 
influence fruit bud formation, and the Eeport contains an 
account of the effect of “ ringing ” and “ notching ” in causing 
trees to produce fruit. For many years it has been known 
that fruit trees too productive of shoot growth could be induced 
to produce fruit by clamping the trunks with iron springs, 
and the Station has reported that the process of “ringing” 
causes a similar crop formation. In the present Beport there 
is an account of an investigation as to the ifrorking of these 
processes. 

Bush fruit' has not been neglected, and the Beport gives an 
account of work on the nomenclature of raspberries which has 
been conducted in co-operation with the Horticultural Besearch 
Station at East Mailing, Kent. The Beport shows the con¬ 
fusion existing with regard to raspberry varieties; and fruit 
growers will look forward with considerable interest to the 
further reports of this joint work. 

The Station started as a National Fruit and Cider Institute, 
and whilst it has developed its activities in fruit in recent years, 
its interest and activities in connection with the making of cider 
have not declined, and there are several accounts dealing with 
cider. The growers of cider fruits in Worcestershire and 
Hereford will find it particularly interesting and instructive to 
read the surveys which have been made of the cider orchards 
in those two counties; whilst all growers of market varieties of 
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fruits will be interested to see that the Station has studied the 
problem, which has been ever present with them, of dealing 
with the small and culled apples of market varieties for cider 
purposes. The Beport gives an account of the qualities of 
cider made from Allington Pippin, James Grieve, Lord Derby, 
Bramley Seedling, and other market varieties, and contrasts 
the vintage qualities of these ciders with that made from the 
ordinary cider sorts. Best cider, the Beport states, can be 
made by judicious blending of ciders from vintage varieties, 
adjusting deficiencies in quality, and exercising control of the 
fermentation, so that the resultant vintage has the right pro¬ 
portions of acid, sugar and tannin. Market varieties are 
deficient in tannin, and generally possess too much acid, so that 
to utilise surplus table fruit to profitable account by conversion 
into cider, it is necessary to blend with these a proper propor¬ 
tion of vintage kinds, selected to add the qualities which are 
lacking in ciders from market sorts and balancing where 
excesses occur. It is a practical problem with which the 
majority are concerned, and if a successful solution were dis¬ 
covered might lead to the withdrawal of the inferior samples 
of market fruit from the commercial markets, to the benefit of 
the whole fruit industry. 

Accounts of experimental work on insect pests and diseases 
of fruit trees are given. There is a full account of the life 
history and control of the Apple Blossom Weevil, a pest which 
for many years has caused considerable damage to young fruit 
blossoms.* Not the least interesting or important is the work 
which is being done on the physiologv' of Leaf Scorch, a trouble 
which has come much to the fore in recent years in districts 
where fruit is being grown on light types of soil, such as exist 
in Norfolk and parts of the west. The problem, apparently, 
is not an easy one, but the Beport shows that the matter is 
being investigated on somewhat broad lines. It is clear that 
the absence of potash, as was at one time believed by many, is 
not the primary cause of this scorch, but that sodden interrup¬ 
tions of the water supply are a more serious factor in inducing 
its appearance. 

The Beport of this work is written in a TnamiAr which will 
appeal to the average fruit grower, and should be widely read, 

•••••• 


* See this Journal, October, 1922, p. 637. 
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Tbb foiiowing account of a pig feeder’s eq)erienoeB in Suffolk- 
has been communicated to the Ministry by Mr. A. W. Oldetshaw, 
n. AH B.Sc.. County Agricultural Organiser for 

“T- East Suffolk 

for Pigs Elatman, of Mellis, who has very 

® ■ successfully practised dry feeding of late, 
had a litter of pigs bom on 1st September, 1922; they were bred 
at home, the sow being a Ijarge Black, and the boar Large 
White. The young pigs had access to the dry feeder when quite 
small and still suckliug, and went entirely on to it when taken 
from the sow. The following mixture was used:—66 per cent, 
barley meal, 25 per cent, middlings, and 10 per cent, fish meal. 

The pigs were kept in an open stock yard, with deep sheds, 
and the yard was divided into sections by iron hurdles. There 
was thus a nice comfortable shed for the pigs to go into, whilst 
they could also go into the open air at will, but they had not 
access to any soil. 


The pigs were on the sow for 8 weeks and did well until 12 
weeks old, when the best pigs began to lose the use of their hind 
legs and became very dull. The hair also began to grow too 
much. 


Mr. Flatman was aware of the research work on animal nutri¬ 
tion which is being conducted at the Rowett Institute at Aber¬ 
deen, and at Cambridge University, and he communicated an 
account of the trouble to these bodies. 


As a result of advice given by them he began to give the 
animals green food, the green tops only of marrow-stem kale, 
as the pigs wpuld not eat the stems. He also placed in reach «>f 
the pigs a mixture of chalk and sifted house cinders—^the result 
of burning half wood and half coal. The treatment began about 
Christmas time. 


The green stuff was eaten well, and the chalk and ashes mixture 
was also picked up from the trough from time to time. There 
was a gradual improvement in the symptoms until the pigs were 
better. They also ceased rooting amongst the manure, etc. In 
the later stages of fattening the fish meal in the mixture was 
reduced to 5 per cent., and 10 per cent, of gram substituted. 

The first pig was killed on 31st January and weighed 9 stones 
dead weight; the second, killed about 10th February, weighed 
10 st. 7 lb. The remaining nine, killed on 21et February, 
averaged 9 st. 9 lb. dead weight. In all six out of the eleven 
pigs were over ten stones at about twenty-five weeks old, which 
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was not bad considering the set back they had owing to their 
illnesB. 

Incidentally it is interesting to note that Mr. Flatman finds 
that the dry system of feeding is very economical in labour. 
A boy, aged 15. looks after 96 pigs. 

There appears to be little doubt that the recovery of the pigs 
was due to the feeding of green stuff, chalk and ashes, and the 
whole incident forms an interesting instance of the value to the 
farmer of recent work on ani m al nutrition, which has brought 
out the value of green stuff in supplying necessary vitamines 
and of an ample supply of mineral substances to rapidly growing 
animals such as pigs. It is true that in the experiments by 
Professor White and Mr. Roberts (this Journal, April, 1928) 
the value of green food was not found, to be so great as is com¬ 
monly supposed. Nevertheless, pigs quite commonly suffer from 
symptoms such as those given above. The cost of supplying the 
necessary green food is very small and it undoubtedly brings the 
feeding of the pigs nearer to a state of nature. The chalk and 
ashes also cost practically nothing, and the fact that the pigs 
relish them seems to indicate that the minerals supply a natural 
craving. Pigs grow very rapidly and undoubtedly require a large 
quantity of mineral matter for their bones, etc. The foods 
commonly fed to them do not often contain a very large propor¬ 
tion of mineral matter. Tn a state of nature pigs, by rooting 
amongst the earth, are probably able to obtain what they require. 
When shut up in buildings or stock yards they cannot do this, 
and hence it appears only common sense to supply them with 
any minerals they will eat. 




QUESTIONS IN PARLIAMENT. 

Oonciliation Committee Agreements.—In answer to a question 
asked by Mr. Noel Buxton in the House of Commons, on the 4th Juns, as to 
whether the Minister of Agriculture could state when the Bill dealing with 
the compulsoiy registration of conciliation committee agreements will be 
introduced, Sir Bobert Sanders replied that he was not yet in a position to 
make an announcement on the subject. 

Sheep Dipping Order.—Mr, Westwood asked the Minister of Agri¬ 
culture in the House of Commons, on the 7th June, if he was aware that, for 
two years prior to the passing of the Double Dipping (Sheep) Order, 
there were 790 outbreak^ of sheep scab in the United Kingdom f that, in the 
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two years since the passing of the Order, there have been 1,440 outbreaks ; 
and that the Order is a costly failure and is causing grave dissatisfaction and 
great loss to sheep farmers in the South of Scotland ; and would he consider the 
revoking of an Order which has failed in the purpose for which it was 
enacted ? 

The Minuter of Agriculture (Sir Robert Sanders) replied :—The reply to 
the first p irt of the question is in the affirmative. The increased number of 
outbreaks merely indicates that more cases of scab are being brought to light, 
and I cannot agree that the Order has failed in its purpose. As the Sheep 
Double Dipping Order, 1920, has not been applied to the South of Scotland, I 
presume the second part of the question must refer to the Regulations which 
local authorities make for their own protection. While insufficient care in 
cleansing fiocks of scab still persists in certain districts in Wales and Scotland, 
I should not feel justified in asking these local authorities to withdraw their 
Regulations. I am aware of the feeling on this matter which exists in the 
South of Scotland, and I may say that the Ministry is about to issue a fresh 
Order dealing with sheep scab bn lines which I hope will eventually lead to 
the stamping out of this disease. 

Labelling* of Dried Milk.—Mr. Lamb asked the Minister of Health 
in the House of Commons on 3rd May, whether his attention had been 
directed to an advertisement of Milkal, household milk, which is described as 
machine-skimmed milk from which only the water has been eliminated ; and 
whether, in view of the implied suggestion that only the water has been 
eliminated and not the butter fat, he would say what action he proposed to 
take for the protection of the consumer who may not be aware of what is 
actually removed by the process of machine skimming? 

Lord E. Percy (Parliamentary Secretary to the Ministry of Health) replied 
“ Yes, Sir. My right hon. friend’s attention has been drawn to the advertise¬ 
ment in question, and he agrees that it is likely to mislead readers as to the 
nature of the article advertised. He has no power to take action with regard 
to such advertisements, but he is considering Regulations to provide for the 
proper labelling of dried milks.” 

In reply to a further question on 13th June, Mr, Neville Chamberlain, 
Minister of Health, said that the Regulations were in draft. 

«««««« 


REPLIES TO CORRESPONDENTS. 


Feeding of Dried Nettles. —L.P. asks for information as to feeding 
of nettles to stock. 

Reply : Stock will not touch fresh nettles, but when dried they have, 
according to Emil Pott (Handhuch der tierischen Ernaerhrvngy 1904,1, p. 102), 
a good effect on the yield of dairy cows and the coats of horses. 

According to R. Gouin (Les Aliments du Bitail, 1922, p. 67) they should 
be out before flowering and allowed to wilt for some little time on the ground, 
and then given in mixture with some dry fodder to^lminimise their laxative 
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effects. He adds that they may be dried, but are then better fed, after being 
moistened with hot water, with the addition of salt. 

FeedijQfir Brussels Sprout Stems. —M.O. asks about feeding Brussels 
sprout stems to stock. 

: Brussels sprouts—the entire plant—have been successfully fed to 
sheep in times of vegetable glut. Stock will consume with relish the leafy 
parts of the plant but the coarser and more fibrous parts will be avoided, 
particularly late in the season. 

Similarly, in the case of marrow-stem kale* it is usually found that 
stock do not much relish the stems after Christmas. 

Bradioatingr Ground Elder .—A.Y. asks whether spraying would be 
of use. 

Reply : The Ministry does not recommend spraying for the eradication of 
ground elder. 

Constant hoeing of the ground and cutting ofE the leaves as soon as they 
appear, as recommended in Leaflet No. 194 for the eradication of coltsfoot, 
would probably get rid of the weed in the course of a year or two, but to be 
really useful it must be done frequently. 

Sawdust Manure. —B.W. asks whether sawdust might be used to soak 
up liquid manure for application to the land. 

Reply : Sawdust does not decompose in the soil as readily as straw, and 
when used on the land it has a tendency to promote the growth of fungi. 
Where sawdust is used for litter, the resulting manure should preferably be 
applied to grass land. 

Leaflets issued by the Ministry.— Since the date of the list given 
on page 283 of the Juno issue of the Journal, the following leaflets have been 
revised. 

No. 242.—Stripe ” Disease of Tomatoes. 

„ 262.—Tomato Leaf Rust or Mildew. 

„ 355.—Growing Wild White Clover and Late-Flowering Red 
Clover for seed. 

The following new leafiets have been iseued. 

No. 397.—White Clover. 

„ 398.—Town Refuse as Manure. 

The following leafiets have hem re-written. 

No. 151.—Cleanliness in the Dairy, 

„ 300.—The Breeding of Utility Pigeons. 


* ♦ * ♦ * 




♦ For feeding to Poultry, see this /osmo/, May, 1922, p. 177. 
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NOTICES OF BOOKS. 

Heredity in Poultry.—(R. C. Pannett, F.E.S. I^ondon ; Macmillan & 
Co., Ltd,, 1923, 204 pp., 10/- net.) No one is better qualified to write with* 
authority on heredity than Professor Punnett, aiid a book by him devoted 
entirely to heredity in poultry will be welcomed by all interested in the 
breeding of the fowl. It is to experiments with poultry that we owe much 
of our fundamental knowledge of Mendelian principles as applied to animals. 
In particular the illuminating interpretation of “dominance*’ and “recessive¬ 
ness ” in terms of “ presence *’ and “ absence ’’—first applied to explain the 
heredity of comb characters in poultry—was the result of experiments 
involving many thousands of birds carried out by Bateson and Punnett in the 
early years of the present century. It is safe to say that the genetic analysis 
of the fowl is more complete than that of any other animal. Nevertheh ss, 
the author is careful to point out that our knowledge, extensive as it is, is 
practically limited to visible characters (such as colour of plumage, natuie of 
comb). For example, little is yet known regarding such an important in¬ 
visible character as fecundity. It is true that Pearl in America advanced the 
theory that fecundity is mainly a “ sex-linked ” character—that high egg- 
laying capacity is passed from father to daughter and from mother to son, but 
not direct from mother to daughter. The author, however, is of opinion that 
tliis theory requires confirmation. Similarly, he questions whether theio is 
any trustworthy evidence that size or shape of egg is transmitted through the 
male. The investigation ol invisible and economic cbaiacters generally 
presents consideiahlc difficulties to the scientist. It is interesting to learn 
that there is some prospect of such investigations becoming easier, for there 
is some reason to think that when invisible characters aie sex-linked, as they 
often appear to l>e, they may bo closely associated with visible sex-linked 
charaoterb. If this should piove to be the case, early advances in knowledge 
may be hoped for. The book would be improved by tables showing the 
genetic niidlybis of each breed of fowl, that is to say, giving paiticulars of the 
characteis in each breed regarding which precise knowledge is now 
available. 

It may 15e added that Professor Punnott’s work constitutes a valuable 
text-book on tlie Mendelian theory generally, and as such should prove of 
great value to students of Genetics. 

Market Milk. —(Ernest Kelly and Claience E. Clement. London : 
Chapman & Hall, Ltd., 1923, 445 pp., 19/- net.) This book is practical and 
interesting and should prove of use to a wide circle of readers. The opening 
chapter dealing with the consumption of milk and dairy products in the 
United States is of considerable interest, showing the -estimated consumption 
per head of the population to be about 1 pint per day. It is also stated that 
the number of cows kept, in comparison with the population, has declined 
steadily from 287 cows per thousand people in 1840 to 218 in 1921. 

Sections devoted to milk as a food for adults and infants are of consider¬ 
able interest. The chapters dealing with bacteriology and the production of 
milk of a low bacterial count are well written and full of useful data. The 
latter should be carefully read by all interested in clean milk production, 
emphasising as it does the necessity of cleanliness in the cowshed, steriliMtion 
of utensils and prompt and efficient oooling, 
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In connection with the organization of milk control, the inspection of 
dairy farms and town depots is dealt with at some length. The educational 
features of dairy inspection are of interest, stress being laid on the utility of 
clean milk competitions as a means of interesting both producer and retailer 
in clean milk production. Score cards as used by inspectors when inspecting 
dairy farms and city plants are given. Producers’ Co-operative Milk Dis¬ 
tributing Organisations receive consideration, the necessity of their establish- 
inent, the advantage to producers and methods of financing being fully 
discussed. Care is taken to point out the essentials ^^ithout which the 
formation of Co-operative Societies cannot be undertaken with success. 

Chapters on city milk plants, with plans, and on pasteurisation will be of 
interest to those handling city milk supplies. 

As the authors state, no treatment of maiket uiilk problems is complete 
without a discussion of mjlk prices and the cost of distribution under vaiious 
headings. Table 95 shows that according to llibbard and Erdman costs of 
distribution, *.e., transportation, handling of plant, and delivery, amounted to 
49 percent, of the total cost of production in 1917 in Chicago and other cities. 
It is evident that the authors have made an exhaustive study of this question, 
and the student will obtain useful and interesting infonuation from a care¬ 
ful study of these chapters. 

The milk trade in all its aspects is dealt with in this hook, but W’c lay it 
down with a feeling that the authors have been unable to find solutions to the 
many hard problems with which the trade is faced. 

Landwirtschafbliche SameDkunde. — (Dr. Ludwig Wittmack. 
Berlin : Paul Parey, 1922, pp. viii. 5^1.) This is a second edition of the 
writer’s “ Gras- und Kleesamen ” published us far back as 1873. After some 
forty years of teaching, retirement has afforded the leisure to produce what is 
practically a new hook. It is divided into tw^o sections—(1) General, to page 
112, and (2) Special, pages 112 to 513. In the former, the trade in agricultural 
seeds and seed control, with the machinery used in cleaning and the apparatus 
used in testing are dealt with, and the biology of seeds geiieially discussed. 
In the special section the various species are dealt with individually—grasses 
occupying some hundred pages, and leguminosae about eighty. The 
more important economic plants are described, notes are added as to 
pathology and chief countries of origin, and liberal refeiences to literature 
given. Papers as late as those of Herufrid Witte on the colour of red clover 
seeds, and of E. Lindhard on natural and artificial breeding of red clover 
(hotli 1921) are noted in the body of the work, while in the “Addenda” dates 
as recent as 1922 are to be found. The book is well and fully iliustiated and 
should prove of considerable value. Theie is a full index and an excellent 
bibliography. 

Die Kultur der Wiesen.— (4th Edition. Professor W. Strecker. Berlin, 
1923, pp. 502); and Brkennen und Bestimmen der Wiesengraser.-* 
(9th Edition. Professor W.Strecker, Berlin, 1923, pp. 260.) Theso two books 
supplement each other. In the former practically everything involved in the 
establishment and care of meadows is discussed-^leaiing, drainage, irrigation 
and overhead watering, and fencing occupy the first 160 pages. Then follow 
renovation, laying down to grass and manuring. A chapter on the core of 
meadows deals with animal and insect pests (a strong plea is put up for the 
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mole), weeds and methods of cultivation, rolling, harrowing, etc. The last 
hundred pages comprise harvesting and conservation hay or silage. The 
writer is an enthusiast—his motto is Better grassland, more cattle—more 
cattle, more manure and consequently better arable.'’ He leans to rotation as 
opposed fo permanent grass as giving scope for the introduction of new and 
improved varieties. 

The smaller book may be described as a manual of grasses. It is, like the 
larger, fully illustrated, and contains useful tables, grouping the various 
grasses under such heads as top grasses, bottom grasses and so forth. 
Specimens of seeds mixtures for meadows arid pastures, under various 
conditions, are given. 

BfiTfir-in-KiimB.—(By “Sonimor.” The ‘‘Sonimor” Egg Farm, Leck- 
hampstead, Newbury. Berks, 1923, XV -}-120 pp. 43 illus. Price 6/-.) Mr. 
Hector Morison has here presented a very readable account of the equipment 
and methods of commercial egg farming in use at the “ Sonimor ” Egg Farm. 
He is an enthusiastic advocate of large flocks both for laying stock and chicks, 
and he explains that the methods advocated in his book apply only to large 
units. The opinion is expressed that there need be no limit to the size of Ihe 
flock or houses provided that the building and organisation are right. The autlior 
believes that the use of modern labour-saving appliances is justified by the 
increased efficiency of the attendants and the greater interest which they take 
in their work. Nine workers do everything on the farm including incubating 
and chicken rearing. He finds that IJ workers per 1,000 adult stock are 
ample for all purposes. 

The farm is run for the sole object of egg production and for this purpose 
4he White Leghorn is strongly recommended. 

Descriptions are given of the construction and equipment of the incubator 
house, brooder house, colony houses, cockerel houses, laying sheds, breeding 
sheds, and granary. A granary attached to each house to hold one week’s 
supply is found to minimise labour in feeding. These chapters are illustrated 
with photographs which show clearly the construction, arrangement, and 
fittings, and plans are given. Two mammoth incubators of 6,000 egg- 
capacity are installed. The large brooder house accommodates 5,000 chicks in 
units of 600. A light blue colouring in the brooder house is recommended as 
a preventive of toe-pecking. The methods employed in incubating and 
brooding are fully described and many interesting comments are made. 

Over 30,000 chicks are hatched each season. The pullets are drafted from 
the brooder to asbestos colony houses accommodating 150 to 200. They are 
allowed to perch at once. 

Two sizes of laying sheds are in use. The larger ones, housing 1,500 birds, 
are 400 ft. long and 16 ft. wide : the smaller houses, 160 ft. long by 14 ft. 
wide, accommodate 500 layers. Each house is built in the centre of a plot of 
land, the northern portion of the plot being used in summer and the southern 
in winter. The northern plot is larger because birds are out more in summer 
than in winter. About an acre of land is allowed to every 6(X) birds. 

Mr. Morison has recently been experimenting with the use of electric light 
In his pullet houses from dusk to 7.30 p.m. He finds that the extra cost of 
light is much more than balanced by the increased winter egg-yield. Dry 
tnash is fed to both old and young birds. Interesting chapters are given on 
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the watei* supply, egg packing, collecting and storing, and businoss methods in 
commercial egg farming. 

The stock of adult birds numbers 6,000, made up of 3,000 pullets, 2,000 
second season birds, and 1,000 three year olds. Mr. Morison has kept records 
which show that his pullets will average 150 to 160 eggs per bird per year, 
second year birds 130 to 135, and third year birds 120 to 125. He maintains 
that it pays to keep birds at least three years and gives figures in support of 
this contention. His basis of calculation, howevei, is 28. fid. per dozen in each 
case and no allowance is made for winter eggs laid by the pullets. It is 
assumed that anyone farming on a really commercial basis will need at least 
2,000 laying stock. The cost of raising this numl)er and purchasing the 
necessary equipment is estimated at £3,500. Twenty or thirty acres is 
mentioned as a useful size for a farm and some hints are given on the choice 
of situation. 

This book is a valuable addition to the poultryman’s library, which is 
sorely lacking in hooks devoted entirely to poultry farming. It is sure to be 
road with interest by all engaged in egg fanning. 

The British Goat Society’s Year Book.*~{British Goat Society, 
6, Fenchurch Street, E.O.3. Price Is. 6d.) The third year book of the British 
Goat Society (Mr. T. Palmer, Honorary Secretary) contains more than twenty 
articles by well-known goat breeders, as well as articles by medical men, 
veterinary surgeons and others. There was recently a special importation of 
goats from the Continent* and a detailed account is given by Mr. Palmer of 
the difficulties which were overcome in the search for suitable stock in Holland 
and Switzerland. Mr. Holmes Pegler gives a history of previous importations 
in old days, with amusing accounts of how: the regulations governing importation 
were occasionally evaded. 

Dealing with the value of goats' milk for children, Dr. Ker Bell says : 
“ When cows’ milk is prescribed for bottle feeding it is generally diluted wdth 
water, lime water or barley water, and this does not appear necessary in the 
case of goats’ milk, which is soon tolerated undiluted.” Dr. W. R. Hadwen in 
his article on Malta fever and Goats’ Milk” refutes the stigma generally 
attached to goats’ milk in this connection and attributes the decline of fever to 
removal of insanitary surroundings. 

On the veterinary side of goat keeping, Mr. H. Stainton writes on 
Sterility ” and says that there are three general factors which militate against 
productiveness in any animal, namely unnatural conditions, inbreeding, and 
intensive breeding, such as that carried out for the purpose of heavy milk 
production. 

Dr. F. A, E. Crew^ has canied out research w’ork on Developmental 
Intersexuality in the goat ” at Edinburgh and gives the results of his investi¬ 
gations. The volume is illustrated with numerous photographs, and Contains 
the Rules and Regulations of the Society and a list of the names and addresses 
of members. 


* See this Journal^ February, 1923, p. 1023. 
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ADDITIONS TO LIBRARY. 

JigrienlttiM, General and MlaoeUaneoni. 

Hendrick, J.—The Farmer’s Baw Materials: Air, Water, Soil and 
Manure. (211 pp.) Edinburgh : W. Green A Sod, Ltd., 1028, 6 b. net. 
L68.11(U2); 68.16(02).] 

Lohnie, F,, and Fred, E. B. —Textbook of Agricultmal Bacteriology. 
(288 pp.) New York and London : MoGraw-^1 Book Co., 1028, ISs. 
net. [576.8(02).] 

Cutler, D. W., Crump, L, M., and Sandon, H .—A C^uant.tative Investi- 

f ation of the Bacterial and Protozoan Population of the Soil, wfth an 
ccount of the Protozoan Fauna. [Philosophical Transactions of the 
Royal Society of London, Series B, Vol. 211, pp. 317-350.] London : 
Harrison & Sons, 1922, 4s. [63.115.] 

Shaw, Sir Napier. —The Air and its Ways : The Rede Lecture (19211 in 
the University of Cambridge, with other Contributions to Meteorology 
for Schools and Colleges, (xix -f 237 pp. + 24 plates.) Cambridge : 
University Press, 1928, 30s. net. [551.5.] 

Carrier, 7i.—The Beginnings of Agriculture in America, (xvii -f 823 pp.J 
New York and London : McGraw-Hill Book Co., 1923, 14 b. 6d. [63(78).J 
Bield Crops. 

Strecker, W. —Die Kultur der Wiesen ihr Weit, ihie Verbesserung, 
Dungung und Pflege. r4te. Aufl.] (502 pp.*) Berlin : Paul Parey, 
1923. [?3.88(a).] 

Strecker, W. —Erkennen und Bestimmen der Wiesen^^raeer im Bliiten- 
und blutenlosen Zustande so^Me ihr Wert und ihre Samenniischnngen 
fur Wiesen und Weiden. [Ote Aufl.] (250 pp.) Berlin : Paul Parey, 
1923. [63.83(02).] 

University College of Wales, Welsh Plant Breeding Station .-—'Bull. 3, 
Series C., Seasons 1921-22:—Preliminary Investigations with Oat^. 
(59 pp.) Aberystwyth, 1923, 5s. [63.814.] 

Ontario Department of Agriculture —Bull. 29() :—Sweet Clover. (16 pp.) 
Toronto, 1923. [63.33(6).] 

U.S. Department of Agriculture. —Bull. 1146 :—The Influence of Copper 
Sprays on the Yield and Composition of Irish Potato Tubers. (26 pp.) 
Washington,* 1923. [63.295(04); 63.512(04).] 

Cornell .Agricultural Experiment Station. —Memoir 57 A Study, by the 
Crop Survey Method, of Factors influencing Ihe Yield of Potatoes. 
(140 pp.) Ithaca, 1922. [63.612(04).] 

Plant Diseases. 

Nebraska Agricultural Experiment Station. —Bull. 186 :—^Potato Diseases 
in Nebraska. (32 pp) Lincoln, 1923. [63.21; 63.23; 63.24-33.] 
North Dakota A gncultiiral Experiment Station. —Bull. 166 :—Diseases 
of Grain and Forage Crops in North Dakota. ('.>2 pp.) Agricultural 
College. N.D. 1923. [63.21-31; 63.24-33.] 

Anderson, 0. G. and Roth, F. (\—Insecticides and Fungicides. Spraying 
and Dusting Equipment : A Laboratory Manual wnth Supplementary 
Text Material, (xvi 4- 349 pp.) New York: John Wiley; Tjondon : 
Chapman & Hall, 1923, 15 b. net. [63.294; 63.295.] 

Live Stock. 

Ohio Agricultural Experiment Station. —Hull. 358 :—Winter Rations for 
Breeding Ewes. (pp. 127-190.) Wooster, 1922. [63.621: 043.] 
Harris, J. M. and Mackenzie, K. J. J. —Pigs for Different Markets : 
Paper read on May 5, 1923, to tlie Cambridge and District Farmers* 
Federation, Ltd., and National Fanners’ Uniou, Cambridge Branch, 
together with the Discussion 1 hereon. (16 pp.) Cambridge, 1923. 
[63.64(04).] 

Northampton County ('ouncil, Education Committee. —Farm Institute 
Bull. 2 (New Senes) Pig Keeping in Relation to the Future of 
British Farming. (8 pp.) Northampton: County Education Offices, 
1923, 3d. [63.64(04).] 

Bonnett, F. et oJ.—Outdfor Pigs; How to make them pay. (147 pp.) 

London ; Rolls Publishing Co., 1928, 2 b. 6d. [68.64(02).] 

Smith, W. W. and ShanklTn, F. M.—The Pig Book for Boys and Girls. 
4171 pp.) Philadelphia and London: J. B. Lippinoott Co., 1928, 
5 b. net. [68.64(02).] 
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North Carolina AgriovUural Exparimmt Statum.-^BvlL 244 Methods 
und Costa of HaisiDg Pigs to the Weaning Age. (15 pp.) Baleigh, 

1922. [68.64(04).] 

Ohio Agricultural Experiment Station.—BuW. 866 Belf-Feeding Swine. 

(pp. 19-50.) Wooster, 1922. [63.64: 043.] 

Oregon Agricultural Experiment 6’tation.—Bull. 196 :—Finishing Pigs for 
Market (20 pp.) Corvallis, 19^. [63.64 : 043.] 

U.S. Department of Agriculture.—Ball. 1143.—Pastnre Crops for Hogs 
at Huntley, Mont. (24 pp.) Washington, 1928. [63.33(04); 63.64: 
048.1 

'Veterinary Selenee. 

Missouri Agricultural Experiment Station. —Bull. 201:—The Pracstical 
Control of Infectious Abortion in Cattle. (11 pp.) Columbia, 1923. 
[619.2(0).] 

Ohio Agricultural Experiment Station. —Bull. 35(5 -Some Pests of Ohio 
Sheep, (pp. 53-79.) Wooster, 1922. [619.3.] 

Poultry and Bees. 

Lamont H. M. and Lee, A. R .—^Poultry Feeds and Feeding. (247 ]ft).) 
Kew York : Orange Judd Co.; London : Kegan Paul, lw22, lOs. 6d. 
[68.65 : 048.] 

Lnmon, H. M. and Slocum, R. R. —^Ducks and Geese. (245 pp.) New 
York : Orange Judd Co.; Jjondon : Kegan Paul, 1922, 12s. [63.657; 
63.65R.1 

Peilett, F. C. —Productive Bee-Keeping : Modem Methods of Production 
and Marketing of Honey. 3rd Edition. (316 pp.) Philadelphia and 
London : J. B. Lippincott Co., 1923, 25rt. net. [63.81.] 

Jleonomies. 

Wright, 1 .—Farm Mortgage Financing. (343 pp.) New York and 
London: Mc-Graw-Hill Book Co., 19^, 1.3s. net. [333.38(02); 

382.71(73).] 

Pulbrooh, E. C.—English Country Life and Work. (243 pp.) Liondon: 

B. T. Batsford, Ltd., 1922, 168. net. [63(42); 331.] 

Missouri Agricultural Experiment Station. —Bull. 199Co-operative 
Tjive Stock Shipping Associations in Missouri. (10 pp.) Columbia, 

1923. [63,6 ; 38; 334(0(5).] 

SELECTED CONTENTS OF 
PERIODICALS. 

Agriculture, General and Miscellaneous^ 

Investigations upon the Feitilizing Effects of Carbon Dioxide, L. B. 
Timmis. (Expt. and Research ^ta., ( heshunt, Rpt., 1922, pp. 57-65.) 
[68.168.] 

The Bacteriology of Agricultural Soil: its Diihculties and Fallskcies, 
G. Rossi. (Li.A. Int. Rev. Sci. and Tract. Agr., Vol. 1 (N.8.), No 1, 
Jan.-Mar., 1923, pp. 13-24.) [63.116.] 

Stimulating the (?"trowth of Azotobacter by Aeration, 0. W. Hunter. 
(Jour. Agr. Research, Vol. xxiii. So. 8, Feb., 1923, pp. 665-677.) 
[676.88.] 

Agricultural Education in Norway, 0. T, Bamee. (I.l.A. Int. Rev. 
Sci. and Pract. Agr., Vol. 1 (N.8.), No. 1, Jan.-Mar., 1923, pp.1-12.) 
[37(481).] 

Agricultural Reseap-h and Education in America, R. G. Stapledon, 
(Jour. Univ. Coll., Wales. Agr. Dept , Vol. xii (1928), pp.** 27-37.) 
[37(78).] 

E.KtensioD Activities nnd their Relation to the College and the Experiment 
Station, A. A. Borland. (Jour. Dairy Sci., Vol. vi, No. 8, May, 1928.) 
[87.73.] 

Field Ctopa. 

Oats, Barley, Bye, Rice, Grain Sorghums, Seed Flax and Buckwheat, 

C. R. Ball et al. (U.S. Dept. Agr., Yearbook, 1022, pp. 469-568.) 
[68.8.] 

History and Status of Tobacco Culture, W. W. Oamer et al. (U.S. 
Dept. Agr., Yearbook, 1922, pp. 895-468.) [68.8461.] 
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Sunflower Silage, A. Amos and H, E. Woodman. (J[oar« Agr. Sd.r 
Vol. xiii, No. 2. Apr., 1928, pp. 163-168.) [68.19882.] 

Notes on Silage, with Special Reference to Stacks, a, 0. Quodling. 
(Queensland Agr. Jour., Apr., 1923, pp. 288-304.) [63.19^2.] 

Plant Diseases. 

Observations and Experiments on Cereal Busts in the Neighbourhood of 
Cambridge, with special reference io their Annual Beourrence, JBT. C. 
Mehta. (Trans. Brit. Mycol. Soc., Vol. viii, No. 8, Mar., 1928, 
pp. 142-176.) [68.24-31.1 

Bark Canker Disease of Apple Trees caused by Myxosporium cortieolum 
Edgert, G. C. Gilchrist. (Trans. Brit. Mycol. Soc., Vol. viii. No. 3, 
Mar., 1923, pp. 230-243, plates ix-xi.) [68.24.] 

Wart Disease of the Potato : Preliminary Experiments, M. C. Potter. 
Trans. Brit. Mycol. Soc., Vol. viii. No. 8, Mar., 1928, pp. 247-249.V 
[68.24.] 

Live Stock. 

The Use of Cod Liver Oil in the Feeding of Farm Animals, J. 0. Drum- 
• mond^ S. S. Zilva^ and J. Golding. (Jour. Agr. Sci., Vol. xiii, No. 2, 
Apr., 1928, pp. 168-162.) [63.60482.] 

Hog Production and Marketing. E. Z, Bussell et al. (U.S. Dept. Agr., 
Yearbook, 1922, pp. 181-280.) [68.6(73); 63.64.1 
Notes on Feeding Stuffs for Pigs, Charles Crotother. (Pig Breeders' 
Ann., 1928, pp. 28-34.) [63.64 : 048.] 

Dry Feeding of Pigs, TI\ A. Stetoart. (Pig Breeders' Ann., 1928, 
pp. 86-87.) 

Effect produced upon the Fat of Hogs by Feeding Fish Meal, J. B. 
Martin. (Jour. Assoc. Official Agr. Chemists, Vol. vi, No. 4, May, 
1923, pp. 498-501.) [63.64 : 043.] 

The Nutritive Value of the Proteins of Coco-nut Meal, Soy Beans, Bice 
Bran, and Com, H. H. Mitchell and V. Villegas. (Jour. Dairy Sci., 
Vol. vi, No. 3, May, 1923.) [63.60433.] 

Dairying. 

The Dairy Industry, C. TF. Larson et al. (U.S. Dept. Agr., Yearbook, 
1922, pp. 281-394.) [63.7(78).] 

Dairy Farming in the Netherlands, J, H, Moorehouse. (Jour. Brit. Daiiy 
Farmers' Assoc., 1923, pp. 46-61.) [68.7(492).] 

Dairy Farming on Arable Land, J. Skinner. (Jour. Brit. Dairy Far¬ 
mers’ Assoc., 1923, pp. 10-18.) [68.70.] 

What is Profitable Milk Yield? James Mackintosh. (Jour. Brit. Dairy 
Farmers’ Assoc., 1928, pp. 67-80.) [63.714.] 

A Study in Milk Prices, James Wyllie. (Estate Mag., May, 1928, 
pp. 826-330.) [63.714.] 

Cod Liver Oil in the Winter Feeding of Milch Cows, J. C. Drummond 
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NOTES FOR THE MONTH. 


At a recent meeting of the Agricnltural Advisory Committee 
for England and Wales, it was agreed that a sub-committee of 
A mil It 1 consisting of Lord Bledisloe, 

Mr. J. T. McLaren, Mr. E. R. Bobbins, 
Aa^ry ^ ^ ^ ^ Tbomp- 

111 T tI 1 power to co-opt two other 

members representing the Agricultural 
EC omic Committee of the House of Commons, 
erence. Bhould be appointed to advise the Minister 
on matters affecting agriculture which may arise at the Imperial 
Economic Conference to be held in London in the autumn. The 
committee held its first meeting yesterday, with the Eight Hon. 
Sir Robert Sanders, M.P., Minister of Agriculture, in the 
chair. The two representatives appointed by the Agricultural 
Committee of the House of Commons are Captain the Eight 
Hon. E. G. Pretyman, M.P.. and Mr. Percy Hurd, M.P. 


- Thbbb is, of course, no place where such a fine display of 
British cattle is to be seen as at the Royal Show. As an exhibi- 

Th Bo al giu> w year’s show was as wonderful as 

„ ^ •«« ever. It is true that in some sections the 
a awe a. numbers were small, and, as is usually die 
case, there was considerable variation in merit in the exhibits 
in some of the classes. As is also usual, however, the general 
standard of quality was high, and, as always, there were in 
most sections some cattle of a merit scarcely to be excelled. 
The standard in this country is a high one, and it is hardly 
necessary to say that it was in every sense maintained by those 
who had been appointed for the Show at Newcastle to the 
distkignished, but often difficult, office of making the awards. 
Here and there could be seen what a judge would regard as 
common, though not inferior, but there was also to be noted the 
perfection of form and grace of outline that are the delij^t cS 

(Miei) P.«./S.4. »,S60. 6/S8. H.fcS. 
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the breeder’s eye as well as that of the mere spectator, whose 
point of view may be far different. 

There are many points that strike the observer at any Boyal 
Show, and it is not, of coarse, the same points that St^e all. 
This year, one feature of the Show was the great display of 
Shorthorns, including Dairy Shorthorn, and of British Friesians. 
The counties of Northumberland and Durham are indissolubly 
associated with the Shorthorn from its 'earliest history, and 
visitors to the Show, no doubt, expected to see the famous breed 
appearing in force in the country of its origin. They did not 
perhaps expect to see such a show of Friesians, and many of 
them must have been surprised by the display that was made 
by this breed. Numerically, the Friesians came next to the 
Shorthorns, a remarkable testimony to the present popularity of 
the breed, and, when it is remembered that at the previous 
Boyal Show at Newcastle the breed was not represented at all, it 
is a no less striking comment on the rapidity with which Friesian 
cattle have won favour with breeders in this country. 

Another feature that attracted attention was the improvement 
in both Dairy Shorthorns and Friesians in the direction of 
greater uniformity of type and the dual-purpose character of 
that type. Improvement in this sense is perhaps a matter on 
which there may be a wide difference of opinion. To the breeder 
anxious to possess a cow that is a good milker, but who has to 
cater for the store cattle market with yearlings that show promise 
of growing into weighty, well-fleshed steers, it is unquestionable 
that the type of Dairy Shorthorn exhibited a few years ago 
left much to be desired. So it was also with many of the early 
Friesians. Now, in both breeds and among both males and 
females, there is a noticeable change in conformation, though 
not yet uniform, which seems to indicate a definite trend towards 
' the breeding of a type of animal, which, having a high milk 
record, will also prove useful to the grazier. Experience has 
shown that there is no reason why a cow that is a good milker 
should not also be a good-looking one. For the ordinary farmer, 
a general-purpose breed is the most likely to retain favour 
permanently, and the present tendency in these two breeds, 
which are singled out for mention here for the simple reason 
that they were the most numerously represented at the Show, 
is as interesting as it is significant. Two other breeds, for which 
a general-utility character has always been claimed, that showed 
themselves to such advantage as to be remarked upon at the 
Show were the Lincoln Bede and the Bed Polls. 



1938.] 


The Botaij Show at Newcastle. 


887 


The visitor who attends the Boyal Show with the object of 
seeing the high standard of excellence to which British breeds 
of cattle have generally attained, found this year, as always, 
much in all classes, no doubt, to impress him. To the observer 
of tendencies in the development of breeds, it may perhaps be 
said that the most striking feature of the cattle section was the 
direction in which the improvement of two well-known milking 
breeds is tending and the remarkable uniformity of type which 
that tendency is producing. 

The poultry section at the Boyal Show is always good, and 
was up to its normal standard this year., A new note in recent 
shows has been the rabbit section, undoubtedly due to the now 
fashionable use of the finer self-coloured rabbit furs in place 
of the dyed and treated commoner types sold under various 
trade names. 

A huge collection of agricultural machinery and implements, 
seeds, fertilisers, buildings and other farm requisites, would 
provide any farmer with a choice suitable for any conditions or 
any climate or soil, and formed a most impressive display. 

In regard to agricultural and rural education the remoteness 
of Newcastle from the southern parts of England doubtless led 
to a much smaller exhibit than usual. In the agricultural 
education building the Meteorological Office seemed to be very 
popular with visitors, and indeed it had a good deal to show. 
The Agricultural Education Association showed how it 
endeavours to forward agricultural education; and the Fur 
Board dealt with inquiries in regard to the rabbit fur industry, 
showing a variety of fur products. The principal space, how¬ 
ever, in this section was devoted to the Agricultural Department 
of Armstrong College, which had a very full exhibit. In one bay 
were shown various specimens in connection with the manage¬ 
ment of grass land. Tuires cut from the experimental plot at 
Cockle Park proved a source (rf great interest to a large per¬ 
centage of the visitors, and many comments were made on the 
striking effect of finely-ground mineral phosphates on grass land 
lying on a poor clay soil. 

In a sectoid bay various specimens were shown in connection 
with husbandry, and a set of hides lent by the Newcastle 

Hides Improvement Society, showing the dama^ done by 
warble fly, attracted mn<h attention. 

The Cumberland and Westmorland Farm School, Newton Bigg, 
;Penrifh, combined with Armstrong College to e^^bit examples 

A a 
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of dairy work and matters of general interest in oonnedaon 
with dairying and horticoltore. 

Other bays contained specimens of crops showing the effect 
of various plant diseases. The College, in conjunction with 
the Boyal Agricultural Sodely, provided an exhibit of photo* 
graphs, prints and paintings showing the development of tlie 
various breeds of Northumbrian sheep fipm about 1780 jill 
the present time. The breeds included the Blackfaced, the 
Cheviot, the Border Leicester and the various cross-bred sheep 
in the north. These two bays were in chaise of Professor 
Gilchrist and Alderman Parlour of Darlington. 

In a part of the show-ground adjoining the cattle sheds were 
given a series of clean milk demonstrations of considerable educa¬ 
tional value, from the cleaning of an actual cow’s udder to 
the final distribution of the milk. 

A word in conclusion might usefully record that the Ministry’s 
own exhibit proved far from unattractive to a large number 
of visitors. It dealt with clean milk production, silos, model 
cottages, model cow-houses, etc., seed-testing, harmful weeds, 
potatoes immune from wart disease, bee-keeping, rat destruc¬ 
tion, manuring of grass land at Bothamsted, and pests of farm 
and garden'crops. In addition its publications stand for the sale 
of this Journal, leaflets, and other publications, was kept very 
busy. •••••• 


In the issue of this Journal for December, 1921, p. 769, 
reference was made to the results of an investigation carried 

Inheritance of Maine Agricultural Station wito 

I. the object of ascertaining the influence of 

Miu xieia. ^ 

daughters. It was shown that, when an anal 3 rBis was made of 
Ihe ” Advanced Be^ster of Dairy Bulls ” maintained by the 
Jersey Breed Association, the fact emerged that, out of 200 
bulls the records of whose daughters were available, approxi¬ 
mately one half sired daughters whose records surpassed those 
of their dams. 

The results of a similar investigation in relation to the 
Holstein-Friesian breed have now been published,* and are 
worthy of mention, agreeing as they do with the results obtained 
in regard to the Jerseys. An examination of the Advanced 
Register of this breed showed that there were 111 Holstein- 
Friesian sires having two or more dan^ters with recorded 
yields. Of these, 65—or roughly one-half—^raised the milk 


* Maine AgMcnltnral Experimental Station, S7tti Ann. Bept,, Orono. Maine. 
l*8t. PP- 261 uq. 
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yield of their daughters over that of the dams of these danghtere. 
The list was headed by a bull which on an average raised the 
milk yield of his daughters by 7,640 lb.; another raised the 
milk yield of 14 daughters on the average by 4,860 lb. 

These figures are independent of any theory: they show 
clearly how important an influence the sire exercises on the 
performance of his daughters. They demonstrate, moreover, 
that pedigree by itself is not a guarantee of performance: 
pedigree makes performance more likely, and it appears to be 
an even chance whether a pedigree sire will raise the level of 
the herd or not. Although the probability that he will maintain 
it at the same level is greater, still the fact remains that he 
sometimes lowers it and that the best test of the milking quality 
of a sire is provided by the records of his progeny. It is, there¬ 
fore, to be deplored that, for reasons which appear to be peculiar 
to tliis country, the prevalent practice is to slaughter the dairy 
bull before the records of his daughters are available. (A 
reference to the Swedish practice of keeping bulls until the 
performance of their progeny is available, is made by Sir Dani 3 l 
Hall at p. 897.) 


Hubino the past nine months, the Ministry has received 
numerous requests for information on the growing of medicinal 

The OrowlnB'ol “ consequence, it was oon- 

* . . _*. sidered desirable to make inquiries, in • 

* ® * conjunction with the Ministry of Health, 

to ascertain if there had been any material alteration in the 
position of this industry since the previous inquiry in 1916. 
Following a Conference with the National Health Insurance 
Commission (England) in that year the Ministry of Agriculture 
came to the conclusion, reported in the issue of this Journal 
tor February, 1917, that there was not sufficient scope in the 
total quantities required of medicinal plsmts to justify it in 
making recommendations which might tend to encourage, or 
even mislead, a certain class of person into taking- up (he 
cultivation of medicinal herbs as a source of livelihood. lieafiet 
No. 288, which had been issued since 1914, giving particulars 
of some of the various medicinal plants, was accordingly with¬ 
drawn, it being felt that the circulation of such a leaflet would 
imply that herb growing could be regarded as a remunerative 
commercial possibility. 

The result of the present inquiry shows that the postmen 
remainB unchanged. It appears that there are abtihdant sup- 
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plies of medicinal herbs available at the present time, and that 
there are no grounds for apprehending any shortage in the 
fature. The supplies are chiefly derived from overseas, and the 
prices approximate, generally, to those obtaining before the 
War. In view of the large quantities of low-priced herbs 
obtainable from abroad, it seems unlikely that the extended 
production of medicinal herbs in this country would be success¬ 
ful as a commercial undertaking, except, perhaps, on the part 
of those who have exceptional opportunities for disposing of 
their products, such as wholesale druggists growing their own 
herbs; or of those whose production of herbs forms but a small 
part of their total output of horticultural produce, and who can 
increase or reduce the areas they devote to herb growing in 
accordance with market requirements. While some of the 
medicinal herbs grown in this country are believed to be of 
superior medicinal quality to those obtained from abroad, the 
difdculties and expense of collecting small quantities grown in 
scattered situations, and of properly drying them, would appear 
to preclude individual small growers from selling their herbs 
profitably in a limited market already well supplied with 
foreign produce dried under more favourable climatic conditions. 


A PAPER containing proposals for increasing the average yield 
of farm crops by a system of farm competitions was read before 
Prlxea for International Congress of Agriculture 

Well-Ciiltivated which was held in Paris in May, 1923. 
Famu author. Monsieur H. Miserez, of the 

Belgian Ministry of Agriculture, pointed 


out that the means by which the present day yield can be 
increased are already well known and are practised by a number 
of cultivators. Heavier and more intelligent manuring, the 
improvement of the physical condition of the soil by suitable 
cultivation, the use of improved seed, prevention of plant dis¬ 
eases, etc., have produced a steady rise in the average yield 
of crops during the last forty years. In order to push produc¬ 
tion to the maximum possible a wide propaganda is necessary, 
in order to ensure the adoption of the improved methods by 
all cultivators. For this purpose competitions for farm crops 
should have as great an influence as has been exerted on animal 


breeding by live stock shows or competitions. The author 
suggests that such competitions should be organised on a large 
scale by local agricultural authorities and by agricultural asso- 
ciaiaons, with the collaboration of agricultural colleges, etc., 
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aad the aeedstance of the State. The manner in which they 
should be orf^anised and the form of assistance by the State 
or by local authorities would naturally depend upon the con¬ 
ditions of different countries, but some principles of general 
application are laid down, viz., comparatively large prizes 
should be offered, which would be open to all farmers in the 
district cultivating more than a prescribed acreage. A Com¬ 
mittee of Judges would visit each farm, to award the prizes 
and also to give the competitors advice and instruction on the 
spot. Great publicity should be given to the awards, and the 
finest crops should be reserved for distribution in the district 
as seed. The popularisation by this means of improved varieties 
and strains is regarded by the author as one of the most 
important results to be aimed at. 


The Minister has appointed a small Departmental Committee 
to mquire into the operations of the Fertilisers and Feeding 
Stuffs Act, 1906, to advise whether any, 
and if so what, amendments are necessary 
in order to render the execution of the Act 
more economical and effective, and to 

report accordingly. 

The Committee consists of the following:— 


Fertilisers and 
Feeding Stulls 
Act Committee. 


Lord Clinton (Chairman). Mr. Brian 8. Miller. 

Mr. E. Richards Bolton, F.I.C., F.C.S. Mr. George Stubbs, C.B.E., F.I.C. 
Mr. E. #. Haygarth Brown. Dr. J. F. Tocher, D.Sc., F.I.C. 

Dr. Charles Crowther, M.A., Ph.D. Dr. J. A. Voelcker, M.A., Ph.D., 
Mr. Thomas Kyle. F.I.C. 

Mr. H. J. Johns, of the Ministry of Agriculture and Fisheries, 
10, Whitehall Place, 8.W., has been appointed Secretary to 
the Committee. 


**•••• 


All growers of potatoes wEo may desire to sell any of the 
crop for planting should bear in mind that the Wart Disease 
T anAAMnn nf Potatoes Order of 1928 requires dl 

Potol^s lor planting to be officially 

y certified. 

The certifiates are of three kinds: (1) 
that the potatoes have been grown on land believed by the 
Ministry of Agriculture to be free from Wart Disease; (2) that 


the crop has been inspected and that on such inspection Watt 
Disease was not found to exist; and (8) that the potatoes ware 
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inspected 'whilst growing and were found to be of an approved 
immune variety, true to type and reascmably free from 
“ rogues.” 

Certificate (1) can be issued direct from the Ministry in 
respect of the land in the greater part of England outside the 
main infected area. In the case of land which is near a known 
case of Wart Disease inspection of the crop may be necess%ry, 
and certificate (2) will be issued if this inspection is satisfactny. 
Growers of immune varieties should arrange to have their crops 
inspected so that a certificate (8) may be issued. 

Only potatoes with this latter certificate are allowed to be 
plant^ in land infected wifh Wart Disease, and, moreover, it 
is in the interests of growers generally that the stocks of the 
immune varieties should be pure and free from ” rogues.” 

The inspection for purity must be made while the crop is still 
growing, and applications for inspection should be sent to the 
Ministry as soon as possible, as after the crop has died down 
the necessary inspection cannot be made. 

»••••• 

Owing mainly to the reductions in the prices of fat sheep and 
milk, the general index number of the prices of agricultural 

The Anricultiiral declined from 54 per cent, 

j- . above pre-war in May to 51 per cent, above 
in June. The fall would have been more 
noticeable but for the fact that British fruit, which was selling 
at nearly double the pre-war price in June, is now inckided in 
the general .figure, after being off the market since early in the 
year. During the last five months prices of agricultural produce 
generally have been about 10 per cent, below those of the 
corresponding month of last year. 

The following table shows the percentage increase in each 
month since January, 1920 :— 

PBKOBNTAOE InCBEASB COMPAEKD with the AVBBAQE op the COaBESPONMNG 

Month in IS»11-1.S. 


Month. 


im 

1921. 

1922. 

1923. 

January ... 

... 

200 

183 

75 

68 

February ... 


195 

167 

79 

63 

March 


189 

150 

77 

59 

April 


202 

149 

70 

54 

May 


180 

119 

71 

54 

June 


175 

112 

68 

51 

July 


188 

112 

72 


August 


193 

131 

67 


8ept6ml>er 


202 

116 

67 

.... 

0<^ber ... 


194 

86 

59 

— 

November 


193 

79 

62 


December 


184 

76 

59 
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Wheat uid oate realised Id. per.cwt. more than in May, 
bnt barley was 8d. per cwt. cheaper. Oats usually appreciate 
in price during June, and barley prices usually decline whilst 
wheat remains stationary, so that the index figure of oats was 
reduced by 1 point wldlst those of barley and wheat each 
advanced by 1 point. Potatoes rose very slightly during June, 
when there was a rather better demand at some markets for 
King Edwards, but the rise was relatively less than before the 
war and the index number declined to 81 per cent, below the 
pre-war price. Hay was 42 per cent, dearer than in June, 
1911-18, and the decline in prices throughout the present year 
having been normal, the index figure has remained about the 
same since January. 

The average price of fat sheep was 2d. per lb. lower than in 
May, and 83 per cent, above the pre-war price, a decline of 
20 points on the month. Fat sheep are therefore relatively 
cheaper than in any month since January last and 17 per cent, 
below June, 1922. The reduction of 2d. per stone in the price 
of fat cattle as compared with May was relatively much the 
same as in pre-war years, but the fall of 6d. per stone in the 
case of fat pigs was relatively greater than before the war. 
Fat pigs were 69 per cent, dearer than in June, 1911-18, 
against 72 per cent, dearer in May, whilst fat cattle only 
declined by 1 point from 63 per cent, to 52 per cent, above 
pre-war. 

Dairy cows were about 10s. per head cheaper than in May, 
but remained at 50 per cent, above the pre-war price. Store 
cattle were also cheaper than in May, but store sheep and pigs, 
though declining in price, were relatively dearer than in the 
previous month, the fall in June being relatively less than in 
1911-18. Whilst store cattle were cheaper than in June, 1922, 
store sheep and pigs were appreciably dearer than a year 
earlier. 

With the low price of 7|d. per gallon payable for millf sent 
by producers in excess of their basic quantities, very little 
surplus milk has been forwarded, so that the average price of 
milk sold under contract in the London and Birmingham areas 
shows no change from last month, but owing to a much larger 
proportion of the milk sept to the Manchester district being 
sold at lOd. per gallon, the average over all has declined from 
68 to 88 per cent, above pre-war; even so, contract ntfly 
generally is about 20 per cent, deuer than in June last ye|». 
Sutter declined by IJd. per lb. and was only (me-third above 
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the pre-war price, but the^deoline in cheese was relatively less 
thui in 1911-18, so that the index figure is 2 points higher than 
last month. Eggs were dearer, but were only 40 per cent, 
above 1911-18 against 69 per cent, in June of last year. 

The following table shows the average increases during 
recent months in the prices of the principal commodities:— 

Pebobntaqb Incbeasb as comparbd with i'iib A\^baoe Prices rulinq m 
THE CORRRSPONDINQ MONTHS OP 1911-13. 

1922. 1923. 


Commodity. 

June 

Feb. 

Mar. 

Apr. 

May 

June 

Wheat 

60 

28 

27 

31 

37 

38 

Barley 

58 

12 

8 

11 

16 

17 

Oats. 

57 

39 

36 

39 

42 

41 

Fat cattle 

71 

61 

54 

51 

53 

52 

Fat sheep ... 

121 

97 

94 

100 

103 

83 

Fat pigs 

82 

88 

77 

71 

72 

69 

Daily cows ... 

64 

67 

58 

55 

50 

50 

Store cattle ... 

40 

36 

31 

29 

33 

31 

Store sheep ... 

88 

100 

92 

92 

98 

114 

Stole nigs ... 

97 

154 

136 

131 

126 

130 

Eggs. 

69 

46 

55 

37 

43 

40 

Poultiy 

116 

80 

81 

75 

77 

87 

Milk. 

28 

90 

87 

70 

63 

53 

Butter 

69 

72 

70 

68 

40 

33 

Cheese 

55 

88 

95 

92 

42 

44 

Potatoes 

80 

—5* 

—12* 

—28* 

-28* 

—31* 

Hay. 

35 

42 

42 

40 

41 

42 


* Decrease. 


Conciliation 

Committees 


The Minister of Agriculture has presented to the House of 
Commons a Bill to facilitate the confirmation of wages agree¬ 
ments reached by Conciliation Committees. 
The Bill provides that the Minister’a 
. A-j It o powers under the Com Production Acts 
n gnc ur . 1921, to confirm a rate of 

. wages agreed upon by a Conciliation Committee may, in the case 
of an agreement made after the passing of the Bill, be exercised 
on application in writing by a majority of either side of a Com¬ 
mittee (instead of as at present only on application by a 
Committee as a whole). 

Section 2 of the Bill provides that a Committee’s power to 
issue a certificate that a contract for the payment of wages to 
any particular worker at a lower rate than the rate agreed by 
the Committee is fair and reasonable having regard to the 
special terms of the contract, shall be extended to enable the 
Committee to grant such a certificate in respect of all workmen, 
employed on the same special terms in the area. 
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. AGRICULTURE IN SCANIA. 

Sib Daniel Hall, E.C.B., LL.D., F.B.S., 

Chief Scientific Adviser and Director-General of Intelligence 
Department, Ministry of Agriculture and Fisheries. 

In June of the current year, Mr. M. W. F. de Wachenfelt, 
Agricultural Adviser to the Swedish Legation, organised a tour 
of British agriculturists in southern Sweden and invited the 
participation of representatives of the leading agricultural 
organisations in England and Scotland. A party of 15 left 
London on June 11th and were joined later by Sir Douglas 
Newton and Mr. German of the National Farmers’ Union. 

The party travelled by way of Esbjerg and spent their first 
day in Copenhagen, where they visited the Eoyal Veterinary 
and Agricultural School and the Seed Testing Station. The 
reputation of the College, which was founded as long ago as 
1858, is world wide; one was impressed by the completeness 
of the equipment and the evidence of continued extension, 
still in progress. The College is situated in Copenhagen itself, 
and the course of instruction embraces nothing of what would 
be called in this country “practical work’’ upon a farm, but 
the students, of whom there are now over 500, are not 
admitted unless, in addition to a satisfactory general education, 
they have had three years’ previous experience upon a farm. 
Thus a high standard of instruction both in agriculture and in 
the sciences bearing upon it can be maintained. Both here 
and at Alnarp, the Swedish college that the party visited 
later, the most notable comparison with British colleges lay 
in the completeness of the technical equipment for dealing 
with subjects like agricultural machinery and the industries 
connected with agriculture, such as dairying and distilling; 
there was every provision for the fundamental preliminary 
training of factory managers. The party was entertained to 
lunch by Dr. Ellinger, the Director, and his staff, and then 
went on to the Seed Testing Station, where it was received 
by the Director, Dr. Dorph Petersen. 

Copenhagen possesses the oldest seed testing station in the 
world, and its methods have become classical. Perhaps the 
most interesting feature is that seed control in Denmark is 
not enforced by law but is a voluntary control into which all 
the great seed firms of the country enter. Briefly put, the 
guarantee given by the seed merchant covers the strain of 
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seed SB well as its parity and genninstirat, and &e oontool 
takes its own measures to check the guarantees, not xiecessanly 
at the instance of the purchaser. The control also regulates 
the procedure to be followed when a sample proves defident 
and compensation has to be paid to the purchaser. To those 
who know Dr. Dorph Petersen it is unnecessary to insist on 
the impression he made by his enthusiasm and his kindneps. 

Fanning in Scania.—^From Copenhagen the party crossed to 
Malmo, which became its headquarters daring the next three 
days spent in excursions in Scania, the southern and most highly 
cultivated province of Sweden. 

The country is low, gently undulating, covered with a soil 
of glacial origin and generally of a light freely-working nature. 
No hedges are to be seen, woodlands only upon the hills, 
and the whole country is under the plough. Save for some 
marshes by the sea the only permanent grass that was seen 
was one great area of meadow occup 3 dng the bed of a reclaimed 
lake. Except for an occasional boggy patch and pond in an 
undrainable depression, such as are characteristic of glaciated 
areas, there was no waste land; cultivation came right up 
to the roadsides. The other characteristic of the landscape was 
the high-tension cables that traversed the land, with the 
occasional towets containing transformers, carrying current to 
all the farms for light and power purposes from the great 
water power station at Trolhatten some 400 miles away. The 
main crops were wheat, barley, oats and rye, the latter to 
almost as .great an extent as the other cereals; sugar beet, with 
other root crops less prominent; red clover and a grass mixture 
in which cocksfoot showed up strongly; also a certain propor¬ 
tion of a mixture of peas and barley for fodder purposes. As 
in all north-west Europe the crops were in need of warmth 
and sunshine. 

The most striking feature was the general uniformity of 
the farming; not only were all the farmers growing the same 
crops in the same way, but a high level of cultivation was 
very evenly maintained. Some districts were better than 
others as the soil varied, but one did not pass suddenly from 
a good to a bad farm as is so often the case in England. Very 
few stock were to be seen in the open; some of the fanners 
had begun to graze their leys, the milch cows being tethered 
in a long line so as to advance nniformly over the field, but 
in a large number of cases the cattle remain indoors throngb- 
aut the whole year. This naturally involves extenrive btuldings. 
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which in the majority of cases were modem, airy, well-lighted 
stractores with the standings for the cows, the boll pens and 
calf pens under the same roof. All the crops are brought 
under cover, the bams on the large farms being of vast 
dimensions. The system of farming is founded upon corn- 
growing and dairying on the soiling plan, with pigs as the 
secondary live stock, though not in all cases. Sheep were but 
little seen. Sugar beet was important within the zones of 
the sugar factories; in a few instances it was used for 
distilling. The cattle in Scania were nearly all Swedish 
Friesians, perhaps a little smaller but not differing essentially 
in type from the Friesian as we know it. For many years 
milk recording has been general and breeding and selection 
have been founded upon the records with the result that a 
very high average level of performance has been attained, this 
being regarded as of more importance than record perform¬ 
ances of individual cows. But the sort of average results 
obtained may be judged from the following results in 1921-22. 
The Alnarp College herd, 163 cows in milk, average yield 
9,020 lb., with 8.2 per cent, of butter fat; Baron Bamel’s herd, 
104 cows in milk, average yield 9,160 lb., 8.25 per cent, butter 
fat; Mr. Stjemsward’s herd, 91 cows in milk, average yield 
10,060 lb., 3.56 per cent, butter fat; Baron Blizen Finecke’s 
herd, 185 cows in milk, average yield 10,250 lb., 3.4 per cent, 
butter fat; 8uid the Bondesson herd of about 60 cows in milk, 
average yield 10,800 lb., 8.5 per cent, butter fat. Some of 
the smaller herds gave remarkable results; for example, a herd 
of 14 cows only, which in 1921-22 gave an average yield of 
17.540 lb. with 8.57 per cent, of butter fat. The other breed 
prevailing in this part of Sweden, though as a rule associated 
with the poorer land, was the Swedish Ayrshire, whidi from 
an original Scotch stock has been developed to a larger size, 
coloured almost all over. Again it is being bred mainly upon 
lines dictated by milk records. 

One striking feature was the docilily of the bulls; we saw 
bulls still-in use up to 11 years old, a practice which is very 
helpful in breeding for milk, for the bull is still available when 
the performance of his progeny can be seen. Again at the 
Gothenburg show there were classes for groups of cows and a 
bull, all tied up in a row without partitions. 

In connection with cattle breeding, perhe^s the most 
teteresring sight was at Simlinge, the centre of a Bull Society 
founded in 1902. The small fanners who constitute the 
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society own two bulls, and the members had assembled by the 
roadside for the party’s inspection a selection from their respec* 
tive herds—^the two bulls, and some younger bulla going to the 
aimual sale of pedigree stock at Malmb, cows in milk and 
heifers, the progeUy of the Society’s bulls. The cows, all 
registered, were perhaps a little smajler and shorter in the leg 
than the show specimens of the breed, but were typical 
farmers’ cows with a very high level of performance. It was a 
member of this society whose herd gave the remarkable results 
recorded above. 

Many of the larger herds were tubercule free, and very 
special precautions were taken to avoid infection, some of the 
owners, for example, would not keep pigs on the same 
farm. 

Pigs were of the large or middle white class, pure bred or 
crosses of the native breed with large white boars. The 
bacon factories, of which we saw an example at Trelleborg, 
insist upon a uniform type for the export market, and this 
factory issued a monthly leaflet dealing with points of feeding 
and breeding. 

An interesting feature of the farming of Scania is that the 
system of tenure is not unlike our own. It is not a country of 
small holdings, and though in some districts small occupier- 
owner farms predominated, more generally it is a country of 
large estates, divided into rented farms of varying size, even 
up to 1,000 acres, held as a rule on lease. The landowners 
take a leading position in the farming of their estates and in 
the organisation of co-operative societies, bacon factories and 
the like. The home farm is generally of considerable size and 
is farmed on strictly business lines. 

Bents, we were told, are about 80s. an acre; wages are about 
the same as in the north of England and Scotland, equivalent 
to 86s.-40s. a week but longer hours are worked than in 
England. On some of the estates there are cottages with 
about 6 acres of land, the occupiers of which put in two or 
three days a week as labourers upon the estate. The world’s 
break in prices had caused great farming losses in Sweden as 
elsewhere, the worst of the depression having been experienced 
last year. We were told of the perilous position of many men 
who had bought and stocked farms in the period of exaggerated 
prospmty towards the close of the war; nor were the sellers 
much better off for the high prices they had received, because 
thpy had invested their money in industrial securities which 
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had dropped enormously in value and were yielding no income. 
The sound men were those who had held on their way during 
the war, neither buying nor selling. 

With this brief account of the general impression made by 
the farming of Scania we may now turn to some points of more 
specific interest. 

The Agticiiltnral Society. —The Malmd Agricultural 

Society by which the party was received on its arrival, is 
typical of the organisations through which much of the work 
of agricultural improvement is carried on in Sweden. It is a 
private corporation but the greater part of its income is derived 
from the State, the Society being the agency employed for the 
provision of advice to farmers tmd the organisation of societies 
for such purposes as milk recording, improvement of live stock, 
improvement of seed, etc. State loans for such purposes as 
the building of cottages pass through the hands of the societies, 
which indeed in a large number of cases fulfil the function, 
vis-a-vis agriculture, of the Local Authorities in Great Britmn. 
The Society possesses in Malmo a large building with a meet¬ 
ing hall, library, offices and laboratories. The Society owns 
the adjoining Market Hall where the regular weekly sales of 
the live stock of the district are held as well as the annual 
sales of pedigree stock from the milk recording and breeding 
societies. The Society derives a considerable annual income 
from its market. The Society’s buildings contain veterinary 
laboratories, the officers of which are partly employed in the 
control ooimected with the market, and partly in investigation 
and the preparation of serums for use in dealing with the 
various cattle diseases that cause trouble in the district. Here, 
too, are housed the offices, store rooms, etc., of the Scuiian 
Butter Export Society. All butter passed for export is 
examined here for pacldng and weight, the control as regards 
quality, water content, etc., being exercised by surprise 
inspections and analyses of the products of the dairies within 
the control, who alone have the right of putting the State 
brand iqwn their produce. The Society employs' a staff 
of advisers who deal with the farmers either as regards generid 
advice on their farming or such specific matters as the control 
of the herd books and milk records. This method of 
so much of the work of education and agricultural improve¬ 
ment through the Agrioultund Societies is justified as kAAping 
such matters out of the sphere of politics, either local .w 
national, and in the hands of the fanners themsdves. 
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Alaup Agtieuttnnl OoUiige.-TAt Alnarp the party viaited 
the great Agricultural College,* one of two in Sweden. It is 
an extensive institution founded about sixty years ago and 
includes the Agricultural Collie proper, the Horticultural 
College, the Agricultural School, a Dairy School and a School 
for instruction in Horse Shoeing. The College gives a two>year 
course of higher instruction of a theoretical character for the 
training of the larger farmers and estate managers, officials 
(“ agronomes ”), etc., and entry is Umited to those possessing 
a sound general education. In the School the course of instruc* 
tion is shorter and includes practical work for the training 
of bailiffs and small occupiers. The institution possesses a 
farm of about 1,200 acres with a herd of some 800 Swedish 
Friesians, a thoroughly well-managed farm typical of the agri¬ 
culture of the district, large enough not to have its economy 
disturbed by subservience to the educational requirements of 
the College and School. The Dairy School is also engaged in 
the testing of all forms of dairy machinery and appliances, thus 
ensuring that the factory manager in course of training becomes 
acquainted with the most recent forms of machinery. 

Winter Schools of Agrlcultore. —In connection with educa¬ 
tion we may also mention the Winter Schools of Agriculture 
of which we saw an example at Hvilan, near Alnarp and 
another at Fridhem, by Svalof. To quote from the very 
excellent descriptive itinerary prepared for the party, “ In 
Scania it is customary for the sons of average farmers, a few 
years after leaving the primary school to pass through a course 
at the High School at which instruction is given in general 
education; and afterwards a course at an Agricultural School, 
where special agricultural knowledge is acquired. Each course 
embraces one winter." The school at Svaldf was a handsome 
building rebuilt in 1920 and it is noteworthy that the whole 
of the funds required for its erection were obtained by private 
subscription from the farmers in the district, since the State 
assistance does not extend to capital but only to maintenance. 
The building contained classrooms, library, and laboratories on 
the ground floor, with the hostel above, each student having a 
room to himself. 

Institute lor Beseaich in Breeding.— Adjoining the Alnarp 
Estate is the Institute for Besearch in Breeding belonging 
to the University of Lund. Here the party was received 
by Dr. Nilsson Ehle, so well known for his investigations in 
the breeding of wheat, of which " Swedish Iron " is an out- 
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come now well known in England. Dr. Nilsson Ehle gave the 
party an address on the objects and methods of plant breeding, 
with special reference to wheat, which was a model of clear 
exposition, especially considering that he was speaking in an 
unfamiliar language. This served to elucidate much of the 
work that was seen both there and later at Svalof. 

The Plant Breeding Station, Svalhl. —Svalul is probably the 
feature of Swedish agriculture best known to the world at large; 
in Great Britain two at least of its products—the “ Victory ” oat 
and “ Iron ” wheat—have spread its fame widely. The Swedish 
Seed Association began its work on the improvement of farm 
crops at Svalof in 1886. Dr. lljalman Nilsson became Director 
in 1890 and still holds office. It began with attempts to select 
the existing varieties of wheat, oats, etc., so as to obtain 
uniformity and increased yield, by the methods of what we now 
call “ mass selection,” such as picking out the largest ears to be 
found in a field or the best plants in other respects. Thereby 
little success was obtained beyond a relative uniformity and purity 
of tj^je. Any old-established variety, say of wheat, even if pure, 
and commercial varieties even down to recent years were rarely 
anything like pure, consisting of a mixture of slightly differing 
strains, all of the same general tj'pe but varying in such features 
as the number of grains the ear will produce, the height and 
strength of the straw, etc., etc. If one picks out all the long 
ears some will owe their length to the accident of having obtained 
a little extra nutriment or water, others—and this will be the 
smaller number—^to some essential quality in their make up 
which is passed on to the seed arising from them. But in the 
mixed batch of seed arising from the selection of the long ears, 
grains will predominate that were derived from ears owing their 
length to the accident of nutrition and these will not pass on 
the long-eared character. Consequently the result on sowing will 
be the reproduction of the original mixed population with 
relatively few of the true long-eared types, and the improvement 
of the variety seems as far off as ever. 

However, there are real long-eared strains in the' mixed 
population and these can be isolated if instead of sowing the seed 
from all the long ears together they are grown on as individuals. 
Then the next year’s growth reveals which of them owed their 
excellence to accident and which to hereditary make up. The 
best of the latter are saved, again tested as individuals, and 
eventually a selected one is propagated on a large scale. Thus is 
initiated a “ pure line,” the produce of a single individual, which 

B 
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continues to breed true and carries on the superiority which that 
individual showed to the bulk of the population from which it 
was derived. This “ pure line ’’ mode of selection was introduced 
at tivaldf about 1898, and it did result in considerable improve¬ 
ment—complete uniformity of crop and increases in the produc¬ 
tivity of the order of 5-10 per cent, above that of the old mixed 
variety. Still it led to nothing new, for new varieties only arise 
through cross-breeding. 

Cross-breeding, however, seemed to lesult in nothing but con¬ 
fusion and it was not until about 1900 when the bearing of 
Mendel’s discoveries became generally apparent, that plant 
breeders were put in possession of a method of picking out the 
fixed races among the innumerable varieties that arise in two 
or three generations from a hybrid. Now the tedmique is 
established in dealing with self-fertilised plani^s like the cereals; 
we know that after the cross the characteristics of the two 
parents will not be merged but reasserted in every possible com¬ 
bination in the progeny of the second and third generation and 
that some of these combinations will be “ fixed ” and incapable 
of further variation. The desirable ones can be picked out and 
the “ fixed ” forms isolated, by the method of pure line breeding 
from individuals. Thus the production of ” new ” varieties 
combining the good points of various individuals has been reduced 
to a system, and this is the method now followed at Svalof is 
at other plant breeding institutions. 

The plant breeding institution at Svalof began as a farmers' 
association and still derives part of its income from subscriptions. 
Of its present total income of about £20,000, about £11.800 
comes from the State and about £5,000 from the Seed Company 
which sells the new varieties. The Seed Association possesses 
the buildings required for its work and about 40 acres for its 
trial plots, together with 8 subsidiary trial stations in other parts 
of the country. When it has raised a new variety and tested 
it sufficiently on its small scale, it hands it over to the Swedish 
Seed Company, the quantity being then perhaps a couple of 
hundredweight. 

The Swedish Seed Company is a separate organisation, with 
a capital of over a quarter of a million sterling, which carries 
on the business of propagating and dealing in the products of 
the Seed AssocmHon. Its divisable profits are limited, th-: 
surplus beinc h-inded over to the Seed Association for the exten¬ 
sion of the investigation and breeding work. It possesses farms 
of about 2,500 acres adjoining the plant breeffing station at 
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‘Svaldf, and on these farms, as on the subsidiary stations in other 
parts of the country, the trials of any new variety are conducted 
^ter it has been handed over by the Seed Association. The 
Seed Association still, however, retains control, and the new 
variety may not be issued for sale until from the trials on a large 
scale the Seed Association is satisfied of its value. 

The effects of the Svalof organisation upon the character and 
■quality of the crops grown in Sweden can hardly be exaggerated. 
It has not displaced the private venture seed firm—indeed, at 
Messrs. Weibuhll’s, near Helsingborg, our party visited a com¬ 
mercial firm employing all the most scientific methods for the 
production of new varieties of farm crops—^but it has set a 
standard throughout the country, and no farmer purchases a 
new variety unless its performance can be substantiated by the 
results of rigorous preliminary trials. 

The Bondesson Agricultural Company, Svalhl. —It would be 
tedious to describe the many farms visited, but it is difficult to 
pass over the Bondesson Agricultural Company at Svalof. This 
is a family company farming a Uttle over 900 acres, but owning 
also a large butter and cheese factory, which handles about 
1,700,000 gallons ot milk each year. The separated milk and 
'(vhey are utilised by a famous herd of large white pigs, the 
foundation stock ol which were obtained in England—^whence 
also regular purchases of boars are still made. The herd is 
miimtained in a vast building alongside the dairy. There were 
at the time 60 breeding sows, and the progeny, so far as they 
are not sold for breeding purposes, were being fed for bacon. 
Altogether there were about 1,500 pigs in this range of build¬ 
ings and the output of bacon pig amounted to about 6 tons per 
week. 

In another building alongside was the dairy herd of about 
115 animals in all, 50 cows in milk. It was pure-bred Swedish 
Friesian and had a high reputation in the show and saleyards. 
The average milk production was 1,080 gallons, with 8.6 per 
cent, of butter fat. This of course was a large capitsdist 
undertaking. 

A SttCoeMful 160-Acre Farm.— Perhaps a more normal farm 
equally good in its way was that of Mr. Nils Andersson, a 
member of the Simlinge Bull Society of which mention has 
been made above. Altogether Mr. Andersson farms about 
150 acres of which he owns 180, and on this area he maintaiw 
a herd of Swedish Priesians numbering about 70 in all ; he also 
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breeds horses and makes a speciality of seed cultivation. This 
is a notable example of intensive farming. 

The National Agricultural Show and the Jubilee Exhibition. 

—The itinerary concluded with a visit to the National Agricul¬ 
tural Show, which was being held this year—after a long interval 
caused by the Wai-—^at Gothenburg, where also the great Jubilee 
Exhibition was in progress. Naturally the live stock was of 
most interest to the British party, which had an opportunity of 
seeing several breeds of cattle of wide distribution in Sweden 
but not generally kept in Scania. Among these the most notable 
was the polled race of white cattle with a few black spots, which 
is the moat numerous race throughout the middle and northern 
parts of Sweden, It is a neat compact animal, bred and selected 
for its milk-yielding powers in a rough climate and on poor 
soils. 

The Swedea are great horsemen, and horses figured 
prominently in the show. Blood horses and hunter typo horses 
were very well exhibited, many examples coming from the St^^e 
stud harms formed to promote the breeding of remounts. The 
most characteristic utility horse belonged to the Belgian Ardenne 
breed, largely used for the improvement of the country race, 
but very striking were the examples of small active Swedish 
breed with which two batteries of artillery were horsed. 

It needs a better live stock man than the writer to discuss the 
exhibits, but two points, seem noteworthy. There were several 
classes for bulls exhibited with their progeny. Again, judging 
was carried on by the score card system, and the cards with all 
the marks were posted up on the pen of each exhibit. Whatever 
the merits or demerits of judging by the score card one cannot 
deny the educational value of the posting up of the score card 
against each exhibit; the judges’ opinions were there set our 
in detail for all to check and many were the discussions we saw 
in progress. 

Finally, one cannot close without recording the extraordinary 
kindness and hospitality with which the British party was 
received. We were entertained by the owners of the great 
estates we visited day by day, by the Board of the Jubilee 
Exhibition and by the Board of the Agricultural Show at the 
diimer they gave in honour of the King. This, however, was 
little in comparison with the warmth of the welcome we received' 
and the manifest desire of our hosts to make the visit boflj. 
fruitful and pleasant to ns. 
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RED POLL CATTLE. 

E. Baba’ey Mason. 

In the Eastern Counties and probably elsewhere there are 
many poll cattle highly esteemed for grazing and some for 
milk among the tenant farmers. Many are red, but many 
more are variable in colour, looking chiefly like shorthorns with¬ 
out horns, though some probably have slugs and may have been 
with shorthorn or half red bulls. 

It was out of this .stock that pedigree Bed Polls were selected 
many years ago. The blood-red colour was held in the highest 
favour, and many farmers in Suffolk and Norfolk were found 
early in the last century to have herds entirely red and to havj 
been careful to breed from red bulls. 

It was Mr. Henry F. Euren, the editor of the Norfolk Mercury, 
who in 1874 with the help of friends who were breeders of Bed 
Polls in Norfolk and Suffolk and were keen about them, published 
the first volume of the herd book and registered as many Bed 
Polls as he and his friends found up to a standard description. 
He did this until the Red Poll Society was formed. There were 
44 breeders in Norfolk and Suffolk at that time who subscribed 
to this work, and among them was an ardent American. Mr. G. F. 
Tabor, of Ravenwood Farm. Patterson County, New York, 
T^.S.A., who afterwards imported a good many of these cattle. 

^fr. Euren called the cattle Bed Polled, but this name was 
altered in 1909 by the Bed Poll Society which did not admit 
that any herd ever had horns which had been polled. That 
society was established in 1888 and purchased the copyright of 
the books previously published from Mr. Euren. 

There is no record of any Red Polls kept in any other counties 
in Great Britain at the lime when pedigrees began, but Mr. Euren 
discovered that there was an old breed of these cattle in a 
remote part of Austria and that Prince Terehenstein in 1869 
purchased animals from Lord Sondes, who then had a herd at 
Elmham in Norfolk, to infuse fresh blood into his herd of native 
bred cattle. 

In Arthur Young’s survey of Suffolk we find that Red Polls 
existed there in 1792, and previously to that in “ The Suffolk 
Traveller,” .Tolm Kirby of Wickham Market refers to the butter 
they produced being the pleasantest and best in England. Arthur 
Young found the cattle were spread over the whole county and 
were sometimes crossed with shorthorns, but he does not 
recommend this with a view to the dairy. In those days 'Very 
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little if any attempt was made to improve the breed, until the 
agricultural societies were established and premiums were offered 
for Suffolk cattle pure bred, t.e., by a Suffolk bull out of a Suffolk 
polled cow. Whether this plan should be established was dis¬ 
cussed at a meeting at which the Earl of Stradbroke presided, .t 
was pointed out that Norfolk also bred Norfolk cows generally 
called “ home breds ” and that pure red was its distinctive 
colour. Although there were polled cattle of various celours 
both in Norfolk and Suffolk, the Bed was always held in best 
estimation as long ago as 1782. Mr. Marshall, agent of Lord 
Suffield, Gunton Estate, in the “Rural Survey of Norfolk" 
says:— 

“The native cattle of Norfolk are a small, hardy, thriving race; 
fatting as freely, and finishing as highly, at three years old, as cattle in 

general do at four or five.the head, in general, fine,.... the 

favourite colour, a blood red, with a white or a mottled face .... These two 
qualifications ; namely, the superior quality of their fiesb and their fatting 
freely at an early age .... The medium weight of a well-fatted three 
year old is forty stone (of fourteen pounds each). 

Bulls of the Suffolk polled breed have, .... been brought into this 
District: and there are several instances of the Norfolk breed being 
crossed with these bulls. The consequence is, an increase of size, and an 
improvement of form : but it is much to be feared, that the native hardi¬ 
ness of the Norfolk breed, and their quality of fatting quickly, at an early 
age, are injured by this innovation .... 

The fact appears evidently to be, that the Norfolk husbandmen are 
in possession of a breed of cattle, admirably adapted to their soil, 
climature, and system of management; and let them cross with caution 

The principal breeders in the early part of last century were 
in Norfolk.: Mr. Beeve, of Wighton, Mr. England, of Binham, 
and Mr. George, of Eaton. These men co-operated to improve 
the native polled cattle by careful selection, and some of their 
stock were shown at the Holkham sheep shearing, and attracted 
much attention. At Mr. Beeve’s sale in 1828 the advertisement 
reads ‘ ‘ Eleven matchless blood-red cows in calf, two three- 
year-old heifers in calf, eleven two-year-old heifers in calf, and 
a two-year-old blood-red bull, one of the most perfect ftnimala 
in the Kingdom.” Mr. George is said to have bought a cow 
costing 25 guineas, which at the time was thought to bd a very 
hig^ price. His cattle were sold to go to several places both 
in Norfolk and Suffolk. 

There is no doubt that the establishment of separate classea 
for Norfolk Poll Cattle at the agricultural shows in that county 
which were amalgamated into one in 1846, gave great impetna 
to the improvement of this stock. 


Flo. 2 -llwl Poll Cow, 18051 Full P.l. 





Fig. 3 - Unniji of licnl Poll (’ows, ownetl by Mr. K, Harvey Mason* 
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At the British Association Meeting at Norwich in 1868 
Mr. Clare Sewell Bead said:— 

“ We iiave to commemorate a grand revival of the Polled Norfolks as 
a numerous and distinct breed. The old fashioned gay home breds are 
not recognised the true stamp of the improved Norfolks, for the latter are 
a blood-red and while slugs and horns are studiously avoided, and their 
milking properties well cared for, they possess a uniformity of character, 
style and make that would do credit to many of our established breeds.” 

Bed Polls are recognised to be a smaller breed than Short¬ 
horns, Fricsians, South Devons or Herefords. An average 
cow’s height is 4 ft. 2 in. and girth 6 ft. 6 in. In a grazier’s 
yard 5 can be kept for 4 of the other breeds, some say 4 for 3. 
They are docile and feed quietly, whereas homed cattle ate 
sometimes troublesome. The beef is of the same value as that 
of the Aberdeen Angus and cost of feeding is proportionate to 
the number which can be kept, as quoted above. 

A good many Bed Polls were exported to the United States 
from 1882 to 1888 and an American Society was established 
there. Several of the members were impressed by the valuf 
to them of hornless cattle, as horned ones damage horses and 
other cattle at the drinking places, and as the poll type pre¬ 
dominates in cross herds they found a good market for bulls 
to use for crossing purposes, as the horns disappear. 

Milk. —The Ec’. Poll is distinctly a dual purpose animal, 
producing the best beef and rich milk. The milk yield varies 
from 6,000 to 12,000 lb. in a year, and owing to milk recording, 
a good trade for high grade milkers (which at first did not exist), 
and the breeding from bulls bred from prize-winning cows at 
dairy shows, milk records are fast improving. The butter fat 
testings show 3.5 to 4.1 per cent, of butter fat, and even up 
to 5 per cent, in some cases. 

Up to about 1890 the principal trade was for exhibition and 
export. Americans north and south wanted fine meat and extra 
good looks, and consequently breeding followed those lines, 
little attention being paid to milk. This began to alter soon 
after the (Chicago exhibition in which there were prizea 
for good milkers, and some buyers came over to a^lee t 
a few specially good milking cows which were to give at least 
4 per cent, of butter fat. These men showed the farmers how 
they should buy cows. They went to the early and late milk¬ 
ings and each time brought a Babcock Tester, and tested the 
mUk. This was long before milk recording was carried on ai 
it is now. 
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Beef.—Bed Polls have been always noted for the prime 
quality of the beef they produce. Graziers have generally 
obtained Is. or 2s. a stone more than butchers will give for 
larger breeds. At the present time there is considerable inquiry 
for small joints, and Bed Poll steers sell well both as stores 
and finished meat. At a Rmithfield Club show weights as 
follows were recorded :— 



years 

months 

days 

cwt. 

weight 

qr. 

lb. 


(1 

4 

4 

11 

3 

27 

Red Poll Steers under 

{2 

10 

16 

15 

2 

26 

3 years 

(2 

10 

18 

16 

2 

23 

Heiferb under 3 years 

2 

10 

14 

15 

3 

9 

steer „ 2 „ 

1 

10 

3 

11 

3 

27 


1 

\) 

8 

12 




Description.—The following is the standard description of 
the breed :— 

CharacterUtics o,nd Fomn ,— 

Colour;—Blood-red ; deep red for preference ; tip ol tail and udtler may 
be white. 

Head:—Must be poll, Le. not artificially polled and without born, slugs 
or abortive horns. 

Nose :—White. 

Hips -.—Evenly rounded ; not prominent. 

In all other particulars the commonly accepted points of a superior 
animal to be taken as applying to Red Poll cattle. 

Objectiom ,— 

Any extension of white in front of the udder. 

Any while on a bull except on tip of tail. 

A cloudy or dark nose. 

Disqualifications ,— 

Any horns, slugs or abortive horns. 

Any signs of artificial polling. 

A black or blue nose. 

Any white except on the tip of the tail, the udder, or for a short way 
under the body. 

Any colour other than red. 

In the first herd book the herds were divided geographically 
into groups and these groups were subdivided into tribes,certain 
cows being selected as foundresses of the tribe. This plan has 
been found very useful for breeders. This book contains only 
88 breeders, all from Norfolk and Suffolk. Since that time the 
members of the society have increased gradually and it now 
includes 449 spread over a large part of England, Wales and 
Scotland, and a few in Ireland. Exports have recently gone to 
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France, Norway, Sweden*, South Africa, Rhodesia, Argentina, 
Brazil, Uruguay, Australia and New Zealand. 

The number of registered Red Poll cattle is 6,661, including 
bulls and cows. Many have passed into the hands of wealthy 
man. In fact, the value of the herd has been so high that only 
wealthy buyers have been able to obtain the best animals. 
Members of the society are still increasing and as there are 
herds that include very few cattle it may be expected that the 
future sales will be well attended. 

General. —Cattle that have flourished on the poor pastures 
of East Anglia will go on to much better land, and it may be 
expected that owing to the careful selections that have been 
made, to the use of only the best bulls, and to the finer 
pastures on which they will feed, great improvements in the 
breed may be expected before long. The best way to improve 
is to scrap the worst and keep the very best cows and heifers 
to breed from. The shows and sales promoted by the society 
will enable breeders to do this. Formerly, until these sales 
were started, one might wait some time for customers to come 
along and then naturally they wanted the pick, and if such were 
continually sold, the herd would go back and require time to 
recuperate. 

In Norfolk and part of Suffolk the pastures are not good as 
compared with the midlands and west of England. Moreover, 
the parks are usually well timbered and consequently flies are 
a great torment to cattle. The larger breeds have seldom 
obtained any great success in consequence of this in those 
counties, but Red Polls do quite well. Their habit in warm 
weather is to feed and also to stand in clumps together, and 
their tails whisk the flies off one another. 

At the agricultural shows Red Polls are increasing in num¬ 
bers, and their quality is distinctly better than ever. His 
Majesty the King is patron of the society and is a successful 
exhibitor, and one may hope that before long he may breed 
a champion bull and cow. 

The colour of a herd of Red Polls is very attractive on the 
green background of a well wooded park, and if there is any 
drawback at all it may be that, when they are a well matched 
breed rather than a collection of various types, it is difficult to 
distinguish one cow from another except by the ear marks. 
After all, the herdsmen always know them well and can help 
the ovraer out of any mistakes. These men get very proud of 
the animals of which they have the care, become fairly good 
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judges of them, and can help in th$ selection of such as aro 
worth exhibiting. They are generally capable of remembering 
something of the pedigrees and if there is a distinction between 
sires to use they do not and should not make any mistakes. 
A good milker can often advise about the udders of cows when 
there is a difference in the way they milk, and they take 
readily to the work of recording the weights of milk and 
entering them on the weekly sheet. 

It is advisable to have all one’s calves trained to be led and 
tied up, as it makes them more docile afterwards, and less 
inclined to get wild when turned out to grass, and finally as 
heifers come to be served or sent to sales and cows to be tied 
up for milking. Bulls of course require rather more training 
to lead than females. Comparatively few males are worth 
keeping for pure breeding in this country, but in America, 
Africa, Australia or other countries that have inferior native 
cattle almost all bulls can be sold at remunerative prices for 
cross breeding, with the result of immense improvement in the 
cross breed. 

Milk recording has not been carried out long enough for 
generalisation on particular matters. 

Sed Poll Cattle Societies in the Colonies and Abroad.— 

Atutrdlia. —President, the Hon. T. H. Payne, M.I.C., Wordburn, Kilmore, 
Victoria. 

Vice-President, Colonel Arnold Caddy, Chandpara, Tylden 
R.S.O., Victoria. 

New Zealand .—Norman Inder, Secretary, New Zealand Cattle Breeders 
, Association, Kotare, Matatera. 

Africa. —J. Fraser, Secretary, Box 250, Bloemfontein. 

Canada. —P. J. Hoffman, Secretory, Aannaheiin, Saskatchewan. 

United Statee America. —W. A. Martin, Richland Center, Wisconsin, 
U.S.A. 

»»•»*« 

SHEEP SCAB: ITS PREVENTION 
AND REMEDY. 

Bbpbbsentations have been made to the Ministry during the 
past year by agricultural bodies representative of a considerable 
body of opinion amongst sheep (^wners, in favour of more 
drastic measures with a view to the eradication of sheep scab. 
The position of the country vnth regard to sheep scab is not 
satisfactory. The number of outbreaks reported by Tifti»e lJ 
Authorities during the past four years is as follows 
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Fear 

England 

Wales 

Scotland 

Total 

1919 ... 

245 

69 

124 

438 

1920 ... 

240 

107 

129 

476 

1921 ... 

368 

206 

183 

767 

1922 ... 

284 

246 

153 

683 

1923 (to 30th .lime) 158 

139 

47 

344 


It will be observed that although there has been a slight 
improvement since the close of the year 1921, the number 
of outbreaks still continues large, particularly in Wales and 
the Highlands of Scotland. 

One of the principal difficulties in securing the eradication of 
scab is the general carelessness and apathy displayed by many 
sheep owners in carrying out the Sheep Scab Orders and dip¬ 
ping operations, and the reluctance which still apparently 
exists to accept double dipping (that is, two dippings in a sheep 
dip approved by the Ministry with an interval of not less than 
7 and not more than 14 days between them) as the efffective 
method of preventing and curing scab. 

In view of the strong and growing feeling amongst agricul> 
turists throughout the country' in favour of a more determined 
attempt being made to eradicate this disease, the Ministry has, 
during the past few months, given publicity to a proposal to 
throw the onus of curing and preventing scab upon each owner 
of sheep, and has received expressions of opinion in favour of 
such a policy from many agricultural bodies and Local 
Authorities. 

An Order has accordingly been made which will give effect 
to this proposal by directly requiring sheep owners to take 
such steps from time to time as are reasonably practicable to 
secure that their sheep are free from sheep scab. The Order 
further provides that occupiers of farms or holdings upon whicb 
sheep are kept, and owners of sheep kept on common land, 
shall be liable in case of failure to take such steps as above- 
mentioned, to the penalties prescribed by the Diseases of 
Animals Acts, viz., to a fine of £ 20 , or if the offmoe is in 
respect of more than four sheep, to a fine of £5 for each animal, 
or in certain cases, to imprisonment. It is an important 
provision in the Order that in the case of proceedings instituted 
theremder on or after 1st July, 1924, in any case where sheep 
scab is found, the burden of proving that the Ord« has been 
complied with will rest upon the person charged and not tipon 
the prosecutor. 
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A pamphlet has been issued by the Ministry containing full 
information as to the measures which it is advisable to take 
in connection with sheep scab.* 

The effective method of curing or preventing sheep scab is 
double-dipping, that is dipping twice with an interval cf not 
less than 7 and not more than 14 days between the two dip¬ 
pings, provided that the dip used is one that has been approved 
by the Ministry, and care is taken to see that the dipping is 
thoroughly carried out in accordance with the instructions on 
the label. Unless the dipping is properly done scab can never 
be eradicated. 

When dipping to comply with Orders of the Ministry or 
Begulatious of the Local Authority, it is of the utmost 
importance to remember that:— 

(1) The dip used must be one that has been approved bv 
the Ministry. There are a large number of effective dips 
for scab, non-poisonous as well as poisonous, which have 
been so approved and the responsibility in selecting an 
approved dip rests with sheep owners; 

(2) The dipping bath must be mixed in th^ proportions 
specified as approved by the Ministry. It is inadvisable to 
make vijt a dipping bath by mixing two or more dips together, 
as this may result in neutralising the effect of both dips lor 
scab, and may in some cases be injurious to the sheep; 

(3) The directions and precautions indicated by the manu¬ 
facturer on the label must be strictly observed; 

(4) The sheep must be kept immersed in the bath for the 
period mentioned on the label. Special attention should be 
paid to the heads, necks, and tails; 

During the dipping operations proportionate quanlities 
of dip and water must be added to keep the bath up to the 
proper strength; it is best to mix these before they are added 
to the bath; 

(6) After each lot of sheep has been dipped and before the 
bath is re-mixed the dipping bath should be carefully cleaned 
out, the residue Ix-ing disposed of in such a manner that it 
cannot injure animals or pollute streams. A satisfactory 
method is to run the residue from the bath into a trench or 
pit, the sides and bottom of which have been plentifully 
sprinkled with lime, so that the liquid from the bath runs 
throTtgh the lime before pas sing into the soil. This is 

* Copieii of the pamphlet can be obtained free of charge from the police 
•or from the offices of the Ministry or the local authority. 
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specially important when poisonous dips are used in order 
to avoid risk of injury to sheep through accumulation of 
poisonous matter. Under no circumstances, however, should 
the lime be added to the liquid while it is still in the bath; 

(7) If an arsenical dip is used for the first dipping it is 
advisable to use a non-poisonous dq) at full strength for the 
second dipping, but if arsenical dips are used for both dip¬ 
pings, the second dipping should be at half the strength of 
the first dipping. 

Persons using poisonous dips must take the precautions 
necessary for the avoidance of accidents or injury to sheep 
through the use of such dips, and the ^linistry will not enter¬ 
tain any claim for compensation for injury or loss due to their 
use. The choice of an approved dip rests entirely with the 
user. The responsibility for the class of ingredients is a matter 
for the manufacturer of the dip. The approval of the Ministry 
only means that the ingredients of a dip are effective for scab 
in the proportions approved. 

The new Order"" does not supersede, but is an addition to, 
the existing Sheep Scab Order of 1920, which prescribes the 
procedure to be followed in connection with individual out¬ 
breaks of sheep scab, and requires all persons ha\dng under 
their charge any sheep affected with, or suspected of, sheep 
scab, to give notice of the fact immediately to the police. 

CARNATIONS. 

U. V. Taylob, A.R.C.Sc., B.Sc., 
Deputy-Controller of Horticulture, Ministry of Agriculture 
and Fihheries, 

The carnation has for many years been grown in large 
<}uantities by market gardeners for the sale of the cut blooms. 
Formerly these were obtained from the classes known aa 
Border Carnations and Malmaisons, which produced blooms 
in abundance during the summer months only, and though in 
recent years the season for these has been somewhat lengthened 
by various cultural methods and a better selection of varieties, 
they fail to produce blooms over a period sufficient to meet 
the ever-increasing demand for the carnation. These Border 
Carnations and Malmaisons, though still cultivated to some 
extent, have been superseded by the class known as Tree or 
Perpetual Flowering Carnations. This type or class, when 

^ ob^ned from the Offices of the Mlaiitiy, 
Whitehall Place, fi.W.l., free of charge. ^ 
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Iirown under glaBB, produces practically the whole year round 
choice blooms with long stems, which keep fresh for extended 
periods/ These flowers are much in demand during all months 
of the year, and the commercial carnation industry has reached 
important dimensions. 

This branch of flower growing during the past few years 
has increased in size and has become highly specialised. More 
glass-houses are being planted annually to carnations, so that 
the competition in markets is becoming keener each season, 
and should markets become overloaded with bloom, only those 
■who are growing carnations exceptionally well are likely to 
succeed. The industry is not one for the novice to take up. It 
requires special training to acquire the necessary skill and 
manipulation, and it is an advantage to have a general experience 
in growing plants under glass. 

Propagation.—The young plants are propagated trom cut¬ 
tings taken from the older plants, and much can be done to 
ensure healthy plants by taking the cuttings only from plants 
specially marked either tor extra colour in the bloom, for 
general health and vigour of the plants, or for productiveness. 
In this way the standard stock of any variety may be retained 
or may even be improved. 

The cuttings are obtained by cutting or pulling off the side 
shoots from the stems, just below where the blooms are cut, 
in such a manner that a shoot from 8 to 4 in. is obtained with 
a heel, though this latter is not absolutely necessary. In 
making the cqtting it may be necessary to remove 2 or 3 pairs 
of the small leaves, though in the case of longer jointed shoots, 
it may only be necessary to remove one pair—this to secure 
a clean stem to insert in the propagating medium. The months 
fr6m November to February are the best for propagation, 
though it may be carried out almost at any time provided the 
right class of cutting can be secured. CJarnation cuttings root 
"Very freely if given the right conditions. 

The cuttings must not be allowed to flag before being inserted 
in the propagating bed, which is composed of pure sand 2 in. 
in depth, and made quite firm. It is convenient to have the 
cuttings at intervals of 2 in. in rows 8 to 4 in. apart according 
to the size of the cuttings. 

After insertion, one good watering in should be given and 
]the lights closed, and if necessary shaded for a few days from 
lilaiKnig sun, but rarely is it necessary to shade during the winter 
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months. The pit which contains the propagating bed should 
be supplied with bottom heat of from 56°-60® F., the higher 
temperature being the maximum to which it is safe to go. 
The pit will require occasional ventilation and watering. 

In two or three weeks’ time the roots will appear, and as 
these develop, additional air may be admitted stage by stage 
■until the young plants will stand the lights being entirely 
removed without flagging. The cuttings are now ready for 
potting and no time should be lost in getting the rooted cuttings 
jtlanted in pots of size 60 in a fairly good loam made porous by 
the addition of sand, brick rubbish, or ballast. After this stage 
the compost should be free working but not too rich. 

The pots should be placed on benches or stages in a glass- 
liouse kept at about the same temperature and as near as 
possible the same atmospheric conditions as the propagating 
house. Light overhead spraying should be given for a few 
days, and water supplied at the roots when the general condi¬ 
tion of the soil seems to warrant it. The temperature of the 
Tiouse meanwhile should not exceed (by fire heat) 50® F. As 
soon as the young plants have passed the danger from flagging 
(and this will be as soon as the roots have spread in the fresh 
soil) adr may be admitted. If the atmosphere of the house and 
general conditions are correct, no shading will be necessary 
unless propagation has been delayed till quite late in the 
season. As growth proceeds and the plants develop, more 
room will be needed and some spacing must be arranged. 

Stopping.— It is usual during the early stages of growth 
and whilst the plants are in 60 pots, to resort to “stopping” 
to induce the plants to throw out side growths. This is done 
by removing the grovring point down to about the fourth pair 
•of leaves. Some good growers favour the removal only of the 
appearing flower spike. The former practice gives a bushy 
plant, but if the latter procedure is practised the side growths 
appear higher up on the stem. After this “stopping” has 
been done the plants should grow into sturdy bushy little 
plants ready for planting out (a) into larger pots, or (b) into 
prepared beds in the carnation house. 

Be-potUsg into 488*.— If the former method of culture in 
pots is favoured then the plants must be re-potted into 48s’ 
in good loamy soil to which 10 per cent, of well-iotted mannw 
and J per cent, of fine bone meal have been added. QenezaQy 
Tthe young plants should be ready from about the 1st of Mawh 
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onward for transferring into 48 b’, where they may remain 
for about two months. 

Be-potting into Flowering Pots. —As they become ready they 
should be finally re-potted into pots of size 24 in soil a little 
richer than that advised for 488’. It is an advantage to use 
soil as coarse as can be conveniently placed between the ball 
of the plant and the side of the pot without damaging the 
former. Firm potting is essential. The stem of the plfent 
should not be buried too low, or stem rot may become a source 
of trouble. 

It is the common practice to stand the plants out of doors 
from about the Ist of June to September, re-housing them 
just before they come into bloom; but whilst this practice 
gives economy of labour and housing, it does not produce 
blooms as fine as those from plants that have been kept under 
glass and protected from adverse weather conditions. The 
carnation plants under glass must be given all the air possible 
and must be watered, not heavily but generously, while on all 
really hot days the atmosphere of the hou.ses must be kept as 
cool as possible by frequent damping of the floor, stages, etc. 
Feeding with manure should not be necessary until well on 
in the summer. 

Planting out in Beds. —Though considerable success may be 
attained by cultivating and flowering the plants in pots, this 
method is now very largely superseded by growing the plants 
in prepared beds of soil in large and well-ventilated glass¬ 
houses. 

Where beds have to be made up, large quantities of soil are 
not necessary, 4 to 6 in. of compost being sufficient to carry 
the plants 2 or 3 years, with an occasional light top dressing 
^of soil and artificial manure. 

Good maiden loam enriched with well-rotted manure and some 
bone meal (say, 1 per cent.^ is about the best compost, though it 
should be of a fairly porous nature, as any tendency towards 
sourness during the winter months is detrimental This soil 
should be raised some few inches above the ground by means 
of bricks, tiles, clinkers, or anything else of a porous nature to 
provide good drainage and aeration. 

The plants from 60s’ should be put in beds during April, 
and treated as advised for pots. If there is likely to be some 
delay in preparing the beds the plants should be re-potted into 
Ms’ or even into 48s’, but there appears to be a distinct 
advantage to be gained by early planting. 



1928.] 


Cabnations. 


417 


When planting, the ball of soil should be kept as near the 
surface as possible without actually exposing it, and above 
all, the planting must be firm. 

The young plants must be watered carefully until they have 
their roots well established throughout the whole bulk of soil, 
when the supply may be more generous. Similar care with 
ventilation is necessary for the first week or two after planting, 
but once the young plants have become established, practically 
full ventilation can be given until September, by which time 
the flower buds will be showing, the nights will become colder 
and the atmosphere damper, so that a different line of treat¬ 
ment will be necessary. 

With the first cold spell in September, fire heat will be 
necessary, so as to maintain a fairly dry and buoyant 
atmosphere. A high temperature is not necessary and must 
be avoided, so that fire heat can and should be dispensed with 
whenever possible. In dry weather the temperature can be 
kept from 46° to 50° F. with just a little fire heat, though on 
the other hand it may be advisable to fire with the glass outside 
at, say, 50° F. or even higher to secure the proper atmospheric 
conditions inside the house. 

Disbudding. —Practically all carnations are now sold on 
single stems, t c , without any of the secondary buds being left 
on, so that as the flower stem advances all side buds must 
be removed; the proper stage to do this is when such buds can 
be removed readily with the downward movement of one finger, 
if attempted too early it is quite a tiresome operation and 
many of the centre buds are liable to be damaged or broken. 

Some varieties, such as White Wonder, at certain seasons of 
the year are apt to give flat or deformed buds, and growers 
must look out for this. If the disbudding is performed too 
early it may mean that only the centre and deformed bud is 
left, but experience should soon teach the grower with which 
varieties and at what season trouble is likely to occur, and at 
such times the disbudding should be left till it can be seen 
that the centre bud is perfect—if not, it must be removed and 
one of the side buds allowed to develop in its place. On the 
other hand, in ordinary circumstances disbudding must not 
be left too long or it will result in the loss of size in the bloom. 

Pests* —^In common with all other plants the perpetual carna¬ 
tion is subject to various pests, both fungoid and insect, and to 
keep them as free as possible, all details of cultivation must 

o 
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be CEwefully observed and carried out at the proper season, but 
with every care occasional sprayings and fumigations will be 
necessary to keep the plants clean. 

Varieties. —^When selecting varieties for market purposes 
due consideration must be given to the requirements of the 
particular markets that are to be served. 

In the case of sales direct to the consumer or to the smaller 
florists the choice of varieties is not of such paramount impor¬ 
tance, and many more varieties may be grown and sold at a 
profit in this way than when sending to a large market, which 
usually wants a bulk of good standard varieties and chiefly 
self colours, such as Pink, Salmon Pink, Cerise, White, 
Scarlet, and Crimson, with a very much smaller percentage of 
Yellow, Mauve and Fancy varieties. 

It is impossible to state exactly what are the best varieties 
to suit all soils and situations: varieties that do well in one 
soil or locality may not succeed to the same extent in another, 
possibly only a few miles away, but the following list is a 
selection of the best in the various colours:— 


Pink, 

Salmon Pink. 

Mayday 

Lady Northcliffc 

Mrs. Walter Hemus 

Bona 

Enchantress Supreme 

Cupid 

Laddie 

Scarlet. 

White. 

Aviator 

White Wonder 

Tarzan 

Wivolsfield White 

Beacon 

0 

Edward All wood 

White Mayday. 

Crimson. 

Cerise. 

Triumph 

Peerless 

Carola 

Mrs. C. W. Ward 

Nigger 

Rosette 

Mauve. 

Fancies. 

Mikado 

Wivelsfield Beauty 

Eastern Maid 

Benora 

Wivelsficld Claret 

Jazz 

Yellow 

Wivelsfield Apricot 

Saffron 

Circe 

Maine Sunshine. 

Bishton Wonder 


Marketing the Bloom. —The flowers should be cut before 
they are fully developed, and probably the best time to do this 
is in the early morning. The gathered blooms are taken to 
the jmcking shed and placed in deep tins containing clean 
water. Next comes the process of grading, and this is done 
by women and girls who sort out the blooms in Jbest and 
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second grades, quickly returning them to the water where they 
remain till packed for the market. The graded blooms are 
packed in special wooden boxes, 8 ft. long x 8 to 9 in. broad 
and 4J in. deep, lined with tissue paper. The number of 
blooms packed in each box varies according to the grade and 
the season of the year—2, 8 or 4 dozen is the usual quantity 
for the best grades, while the seconds or worst grades are often 
packed in bunches each of 12 blooms. The blooms are held 
in position with a cross stick. 

A label showing the quantity of blooms and the grade should 
be attached to the end of the box to enable the salesmen and 
buyer to judge as to the contents without opening the box, 
thus facilitating trading and distribution. The blooms are 
needed for their beauty, and it is important to remember that 
this may become wholly or partially destroyed through faulty 
packing. 

The writer wishes to acknowledge the generous help and 
assistance given by Mr. Stevenson of Messrs. Lowe & Shawyer. 

AGRICULTURE AS A CAREER 
FOR BOYS 

(t. W. Olive, M.A.. 

Headmaster, Dauntsey Agricultural School. 

Aobicultube as a career offers many attractions. It presents 
many possibilities and many problems which must be car^ully 
considered before any venture is made. To be successful the 
farmer must not only be well educated, but also essentiidly 
practical, being capable of taking his place in the daily routine 
of farm work, showing the labourers he can work, and means to 
do so, and expects them to do likewise. Wide experience, sound 
judgment, careful training, a good education, and businesslike 
methods are essential to the modem farmer. 

Agriculture opens up a variety of careers. In Great Britain 
farming may take the form of general fanning, or general 
farming with some specializing in certain breeds of live stock 
or varieties of crops—or definitely specialized farming, sndi as 
dairy farming, pig rearing, fruit and vegetable growing, poultry 
farming, etc. Abroad, the same general division of tiie ^j^pes 
of farming holds, but the specialized type is of frequent 
occurrence, e.g .: tea planting, cattle rearing, sheep fanning, < 
■etc. Throughout the Empire there is vast scope. South Africa, 

0 2 
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Bhodesia, Australia, and New Zealand demand that the pro¬ 
spective farmer shall possess adequate capital. Canada makes 
no specific stipulation. Bepresentatives of the Dominions will 
readily supply full information. 

For the development and organisation of the manifold 
activities of such a great industry as agriculture, officials are 
appointed by the Ministry of Agriculture, and by the county 
and similar authorities. Besearch workers are required for the 
large mass of important research that awaits them at such 
Experimental Stations as Bothamsted, the Universities, Agri¬ 
cultural Colleges, as well as at private laboratories. 

Large and progressive commercial firms, such as “ Company 
Farming ” enterprises, seed merchants, firms who make feeding 
stuffs and artificial manures, textile firms, agricultural engineers, 
etc., have their staffs of experts, and are generous to really 
good men who can combine theory with practice in a fruitful 
way to the elucidation of the many problems that present 
themselves in this kind of work. Capable men can look to 
appointments, under Government or otherwise, both at home 
and abroad. 

Finally, there is the demand for able lecturers in Universities, 
Colleges and Schools. 

Otoneial Education. —^It should be clearly understood that 
a good general education is just as essential for the boy who 
proposes to be a farmer as for any other boy, because a broad 
education will make him a better farmer and a better man. 
In successful farming a sum equal to 100 per cent, of the 
capital invested may be turned over in a year. This may mean 
a turn-over of many thousands, and success demands a man of 
education at the head of affairs. It also demands a man of 
real knowledge, which is not merely book knowledge, but 
practical experience, coupled with scientific training. There is 
no substitute for practical experience. School and college may 
prepare the way for more enlightened, more progressive, more 
successful work, by the farmer or by the agricultural scientist, 
but to each of them practical experience is essential, and this 
experience is not obtainable except “ by the sweat of the brow." 
Unfortunately, this fact is frequently misinterpreted as a reason 
for neglecting the general education, for the premature with¬ 
drawal of a boy from school, or for specializing in agricultural 
subjects at too early an age. 

It is agreed then, that the boy must be well educated. At 
school he should certainly lesm sdence, with engineering and 
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woodwork if possible. During his sdiool days—say till 16 to 18 
years of age—^the future agriculturist should have been spending 
much of his holidays on farms. If the boy has been at a school 
where agriculture has been well taught, he is now in a position 
to make a start in life by commencing as a farm pupil. But such 
schools are not common, so the boy should, in most cases, go 
to a Farm Institute or an Agricultural College, or the Agricul¬ 
tural Department of a University for a sound course of 
instruction. If the boy intends to do this, he should arrange 
to pass any necessary examination before leaving school, and 
at such a time as will enable him first of all to spend at least 
twelve months working on a farm. 

Agricultural Education.—No one doubts the value of agri¬ 
cultural education. It enables the agriculturist to move with 
the times, it broadens his views, and it provides that valuable 
knowledge of the fundamental principles upon which agriculture 
rests. There is too much loss occasioned by the time-lag 
between the liberation of new knowledge and its application. 
There is too much hesitation in trying new ideas, and too little 
ability to profit by the object lessons provided by others. 
Agricultural education prepares the way for progress. The 
scientific man opens the book of knowledge. It is for the farmer 
to read and to learn and to profit the world and himself by the 
knowledge. A scheme of education that provides nothing better 
than " half-baked scientist farmers ” is not agricultural educa¬ 
tion, nor does it advance the cause of agriculture. 

There is no lack of opportunity of obtaining agricultural 
education throughout the country, and for convenience ci 
description, the types of agricultural education available will 
be described under four headings: (1) College or University, 
(2) Farm Institutes, (8) Local Courses, (4) Schools with Agricul¬ 
tural Departments. 

1. College or Vnivereity .—Gives a course of 2, 8 or 4 years 
to men who intend to become landowners, occupiers or managers 
of large farms, land agents, lecturers, ofEicials, etc. 

The colleges demand a sound preliminary general and 
scientific education. 

For details, apply to the Ministry for a copy of Leaflet No. 197. 

2. The Farm Tnstitute .—This is intended for the instruction 
of sons of smaller farmers, bailiffs, etc., who cannot leave 
farm for the whole of the year, but can take short courses ci 
instruction in the winter months. The course provides funda¬ 
mental technical instructi(m, which will put those following the 
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coarse in touch with modem methods of farming. It also enables- 
them to take advantage of information and advice provided by 
the Ministry, by books, and by the technical press. For details 
apply to the Ministry for Form 782/T.Fi. and Leaflet No. 197. 

8. Local Courses .—These aim at bringing instruction to 
workers on the land by means of evening or day classes, lectures, 
demonstrations, or manual instruction-classes in the various 
skilled operations of the farm. Courses in agriculture, dairying, 
veterinary hygiene, horticulture, fruit growing, poultry keeping, 
instruction in agriculturd processes (hedging, ditching, plough¬ 
ing, etc.) are usually provided free or at a nominal charge by 
County Agricultural Committees or similar Local Authorities. 
Details are obtainable on application to the Agricultural 
Organiser or to the Secretary, at the Office of the County 
Council. 

4. Schools with Agricultural Departments .—There are a few 
Schools in the country which, besides giving a good general 
education, provide for considerable specialization in agricultural 
subjects. These schools vary in character, and more exact 
information may be obtained by application to the Headmaster 
or Principal of the school or to the Board of Education. 

The following schools specialise, more or less, in agricultural 
subjects:— 

1. Dauntsey Agricultural School, West Lavington, Wiltshire. 

2. Sexey’s School, Blackford, Wedmore, Somerset. 

8. Brewood Grammar School, Staffordshire. 

4. North Eastern County School, Barnard Castle, Durham. 

Free Agricultural Education—Scholarship Scheme.—Excep¬ 
tional opportunities are provided for boys and girls who intend 
to taJie up an agricultural or allied pursuit. Scholarships are 
offered by the majority of County Councils, which enable suitable 
students to attend courses at University Departments of Agricul¬ 
ture, Agricultural Colleges and Farm Institutes. These scholar¬ 
ships are awarded to residents in the respective counties, and 
particulars may be obtained by application to the County Council 
concerned. 

Scholarships are also offered by the Ministry of Agriculture 
and Fisheries, but the benefidaries under this scheme are limited 
to the sons and daughters of agricultural and rural workers. 
The sdiolarships are of three types :—Class I sc)iolarships enable 
students to attend degree and post-graduate diploma courses at 
Agricultural Departments of Universities, or, in the case of 
yeterinary science, at the Boval Veterinary CdOege, London; 
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Gloat ll scholarships suable students to attend a two-years’ 
course in agriculture, dairying, horticulture, or poultry-keeping, 
at University Departments of Agriculture and Agricultural 
Colleges; Claaa HI scholarships enable students to attend courses 
of one year’s duration or less in agriculture, horticulture, poultry¬ 
keeping or dairying, and are tenable, for the most part, at 
Farm Institutes. Under the scheme, 10 scholarships each of 
Glasses I and n and from 100 to 150 of Glass III may be awarded 
by the Ministry each year. Further particulars can be obtained 
on application to the l^nistry. 

Practical Training and Experience. —^No one should think 
of starting to farm on his own account until he has had prac¬ 
tical experience for at least two or three years after leaving 
school or college. He must learn not only to plough, harrow, 
mow, reap, hedge and ditch, and perform every other agricultural 
operation br process, but also to determine just when these 
operations will achieve the best results. He must learn to 
manage the live stock of a farm. In all probability this experi¬ 
ence is best obtained on a good mixed farm—not too large— 
where he works as a farm labourer would, and where he gives 
a hand with everything. After this stage a knowledge of farm 
managing and marketing is needed, and for this purpose, he 
should try to go as a pupil on a rather larger farm, under a 
sound practical man who is willing to take the pupil about with 
him round the farm, and to market, and explain his methods. 
It must be remembered, too, that only a few of those farmers 
whose characters, abilities and business methods are outstand¬ 
ing, have either the inclination or ci^acity to impart the know¬ 
ledge they possess. The selection, by the parent, of the farmer 
who will guide the boy is all-important, and in this matter the 
County Agricultural Organiser may be in a position to offer 
valuable advice. Big premiums do not necessarily buy valuable 
experience, though it can seldom be obtained without being 
well paid for. 

Finally, before starting to farm, the future farmer should 
endeavour to obtain experience for at least two years, in a 
responsible position, in the actual kind of farming he proposes 
to take up, and preferably in the part of the country 
where he is going to farm. Soil, climate, markets, local prao- 
tices, etc., vary a great deal, and the knowledge of the relatirm 
between these factors and the mode of farming is essential 
b^ore success can be achieved. The premiums required by* 
fanners and others to take pupils tdso vary. In a few 
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a fanner is willing to take a pupil, more or less as a return 
for the work done by him, but as a rule the farmer requires 
an adequate premium, and also demands that the pupil shall be 
a worker, and mean business. A pupil who finds his own 
lodgings may have to pay any sum from £60 to £160 per 
annum, the amount varying, of course, with the circumstances 
of the pupilage. If the pupil lives in the farmer’s house,’ the 
amount may vary from £100 to £260. It should be remem¬ 
bered, however, that this apprenticeship is a most important 
part of the boy’s training, and that the thing that really 
matters is for the boy to receive the sound preparation so vital 
to the success of his future career. 

Prospects: Capital. —It must be set down at the outset that, 
at the time of writing, the prospects of farming are none too 
rosy, and that the question of capital is all-important. 

A farmer who knows his business, and is not unduly ham¬ 
pered by lack of capital or unfavourable conditions, will be able 
to make a living, provided that he is prepared to work bard 
for long hours, practically every day of the year. There are 
light and heavy seasons, but if he is of the right sort, he will 
get hie recreation out of his farming. If, however, he is so 
constituted as to require a comparatively high standard of 
living and leisure apart from his farm, he had better take up 
some other occupation. 

It is quite impossible to speak with certainty on the pros¬ 
pects of farming, or to give any definite figures as to the capital 
required. -So much depends upon the fluctuating conditions 
of the day and on the personal factor. Agriculture is passing 
through a difficult period, and what the future bolds nobody 
can say. 

Some parents who are considering farming as a career for 
their sons are fully aware of every aspect of the financial side 
of the business, but there are others who do not possess this 
knowledge, and for their benefit the following generalisation 
and figures are presented, which, however, must be read with 
all caution and accepted as a rough guide for the present time 
only. 

Small farms are severely handicapped by high capitalisations 
and heavy expenditure, particularly in rent, rates and labour, 
together with certain difficulties in marketing. 

In the last year or so profits have been made on farms which 
axe almost entirely grass and have maintained dairy rather 
&8ti grazing herds. Those that are half arable and half, grass 
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have little more than held their own, while heavy losses were, 
in many cases, made on arable farms. These results have been 
largely affected by the drop in values, which has occurred during 
the last two years. (In 1922 it may be specially noted that not 
only was the price of com poor, but the yield also.) However, 
labour and commodities which the farmer has to buy are 
becoming cheaper—facts which help to counteract the effect of 
low prices. 

The capital required to take a farm is about ^15 an acre 
for ordinary farming, or, calculated on a different basis, the 
capital required is at least ten times the rent ioi ordinary 
farming, and more for specialized farming. In a few instances, 
as in the case of large farms and chalk farms, the figures may 
be somewhat less than those given above, but generally speaking, 
it will be dangerous not to assume these figures as the minima. 
The capital required will vary to a very appreciable extent with 
the locality, the type of farming, and other circumstances. The 
fact that there must be ample capital at the back of the 
prospective farmer cannot be too strongly emphasised—^to start 
farming with insutficient capital is to court failure. 

There* is little to be gained by training a boy without access 
to capital, for large scale farming. There are as yet compara¬ 
tively few openings in Great Britain, for a clever boy without 
money to get a footing in the business of farming by beginning 
in a lowly paid post, and developing into a manager. Such a 
boy may possibly become an official or expert, but he stands 
little chance of becoming a farmer on his own. However, he can 
go abroad into the colonies and do well. 

Starting the Oareer. —In choosing a farm, and in dealing 
with the difficulties which will inevitably arise when he starts 
on his own, a young farmer should obtain, if possible, the advice 
of a really good, trustworthy, practical farmer in the district. 
The struggle will be hie own, and he must face it, but good 
advice should always be sought and followed when it is available. 

The candidate for relearch, organizing, teaching, and expert 
posts, may be safely left in the htmds of University and Gtdlege 
Authorities. The good, keen man will always be noted. 

BiaachM of Practical Agriculture other thm Panuiag.— 
There are several careers nearly allied to that of farming, in 
which a livelihood can be obtained from the land, sudi as 
market gardening, fruit and flower growing, nursery gardening, 
etc. As in the case of farming, knowledge, experience, eaSfgy, 
business capacity, and other qualities are essential to soooess, 
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and special consideration mast be given to markets, situation, 
soil, climate, labour, and other factors, before a holding is 
decided upon. The capital outlay is very variable, and it must 
be remembered that in the specialized industries mentioned the 
capital required per acre tends to bo higher—however, the acreage 
required is often relatively small. It is well known that many 
have found in this kind of work a congenial- and remunerative 
mode of life. 




SAINFOIN. 

Sainfoin {Onobrychia sativa) is a leguminous forage plant, 
which is believed to be truly indigenous on chalk and limestone 
soils in the South and South-east of England. The common 
cultivated variety is said to have been introduced from France 
about the middle of the 17th century. 

The plant has pinnate leaves and racemes of pink flowers on 
long stalks. The fruit is a single-seeded pod, easily recognised 
by the net-veined markings on the surface. The seed is bean¬ 
shaped and about three times as large as red clover seed. 

VaxieUeB and Their ITses. —^There are two varieties in com¬ 
merce, viz.: (1) Common Sainfoin, (2) Giant Sainfoin. 

Common Sainfoin is a slightly smaller and much longer-lived 
plant than the giant variety, and is often used in temporary and 
permanent pasture mixtures on soils which are fairly rich in 
hme. 

As a rotation crop, common sainfoin may be cut for hay and 
the Etftermath grazed for sheep. As a sheep food the young 
herbt^e of sainfoin compares very favourably with that of any 
other forage crop, more especially for finishing oft sheep for 
market. 

It generally attains a height of about 4wo feet and flowers 
normally in late May or daring June. Common sainfoin is 
usually at its best about the third year; but under suitable con¬ 
ditions it may be allowed to stand'for 5, 7 or even 10 yean. 

Giant Sainfoin was introduced from France, and there ate 
records of its being grown near Baldock (Herts) as early as 
1882. It is shorter lived and more luxuriant in growth than 
common sainfoin and can give two cuts of hay daring the year; 
licnoe is suitable for rotation cropping. It is not usually 
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Plate I.— Sainfoin {OrwbryckU Miva,l»ssy.). 
Seeds in Sainfoin Samples^ all x S. 

1. Sainfoin, unbilled. 

'2. ,, milled. 

3. Bumet (PoUrium Sanguisorha^ Linii.), 

4. Cleavers (hooks rubbed off) {Galium Aparins^ lanu.}. 

5. Dock sp. (Rumex sp.). 

6. Barren Brome {Bromus sUrilis^ Linn.). 

7. Field Brome {Bromus arvsnsis, Linn.). 
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left down for more thao two seasons. It is a useful alternative 
crop to clover on those soils in the south and south-eastern 
counties of England where it can be grown successfully.* 

Soil and Climate. —^Although sainfoin seems to prefer light 
soils containing a oonidderable percentage of hme, it is adaptable 
to a much wider range of conditions than is generally believed 
to be the case. Good crops are grown both on elays and l<»nis 
in districts where the climate is dry and warm. Under suitable 
conditions the primary root descends to a great depth, and the 
plant is able to withstand the severest drought, being almost 
independent of surface moisture. Stagnant water, however, is 
fatal to the success of the crop. On the poorer and lighter classes 
of soil, sainfoin contributes very materially to the success of sub¬ 
sequent crops. Barley, for instance, follows it with great 
advantage and on thin, dry soils unsuitable for turnips, rape 
and mustard may often be successfully grown after sainfoin. 

Preparing the Seed-Bed. —The cultural conditions best suited 
to the growth of sainfoin are practically the same as for lucerne, t 
The soil should be clean and in good heart, the sub-soil well- 
drained and readily penetrable by the tap-root. 

Seed and Method of Sowing. —The seed of commerce may be 
obtained in the husk (unmilled) or with the husk removed 
(milled). The use for seed purposes of milled sainfoin has 
advantages over the use of sainfoin in husk. In some districts 
there may be a prejudice against the use of milled seed, the 
opinion being held that stocks of the old common sainfoin are 
more likely to bq genuine if obtained in the husk. There does 
not, however, nowadays appear to be any grounds for this 
belief. Evidence that has accumulated at the Official Seed 
Testing Station shows that higher purity and germination will 
usually be obtained from milled than unmilled seed. 

The purity of sainfoin in husk is on the average one or two 
per cent, lower than that of milled seed. Moreover, the nature 
of the impurity is different. It is difficult entirely to eliminate 
brome gr.'iss, bumet or similar large seeds from unmilled 
sainfoin, whereas the impurity in the milled seed consists usually 
of broken fragments of seed. 

Unmilled sainfoin alwajrs contains a small proportion of husks 
which are either entirely empty or which contain partially 

, * Sainfcnn is believed not to be susceptible to Stem Eielworm. It is 
sosoeptible, especially the first year, to Clover Stem Rot, and occasionally is 
attacked aevermy. S«t Leaflets No. 46, Stem Eeheorm, and No. 271, Cfooar 

iAmc ’ ) ) 

t'‘|tss Leaflet No. 160, The Cultivation of Lucerne. 
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developed seeds. These would be eliminated by milling. Also 
a healthy seed may have great difficulty in breaking through 
the husk and may die in the process. It will be clear, therefore, 
that, other things being equal, a milled sample of seed will have 
a higher germination than the same sample in husk. 

The milled seed has a smooth surface, is kidney-shaped, and 
iu good samples is plump and yellowish-grey or light brown in 
colour outside and of a greenish tint inside. When black or 
shrivelled it has been spoilt either by bad harvesting or old age, 
and perhaps by a combination of both. Only fresh coloured 
seed should be sown and all old or discoloured seed discarded.* 

The seed is drilled in 7 in. to 12 in. rows, at right angles to 
the corn or other cover crop from February to May a little 
deeper than clover seed. The land should be in good heart 
and for this reason is often in com after a root crop fed off with 
sheep. The com crop should be sown thinly (about bushels 
l)er acre) with a corn drill, and in spring-sown com the sainfoin 
may be sown immediately after with the same com drill. In 
this case the drills will be approximately 7 in. wide, with the 
result that subsequent intercultivation will not be quite so easy 
as with a slightly wider drill. When the com or cover crop has 
been sown in the autumn, there might be more difficulty in 
getting a sufficiently good tilth in spring for the sainfoin, and 
in such cases it is often advisable to use a disc drill, so ae to 
get the seed in sufficiently deep to be properly covered. In the 
case of common sainfoin, which is intended to occupv the ground 
for a number of years, the soil should be free from wee^ and 
it may even be advisable in some cases to sow this variety with¬ 
out a covering crop. Four bushels of unmilled seed or 56 lb. of 
milled seed per acre is the customary rate of sowing. It is usual 
to grow sainfoin pure in the Eastern Counties, but on chalk or 
limestone in the 8outh and West of England it is often used as 
a constituent of a mixture for temporary or permanent leys. A 
mixture of giant sainfoin, red clover and Italian rye grass makes 
excellent hay. 

Manuring. —^When practicable a dressing of very, short dung, 
t.e., thoroughly rotted to destroy weeds, given during tiie first 
autumn, helps the plant in the early stages, and is, mcneover, a 
protection against frost. This should be foUowed in the qtting 

* Ae regards the provinons of the Seeds Act, 1920, and the Seeds 
Begulations, 1920, and also as to the facilities offered to farmers fawtiitOI|isud 
Seed Testing Station, Huntingdon Road, Cambridge, «ee Fomt No. 728/O.SL. 
obtainable &om the Ministry. 
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ifHth s dressing of 2 to 8 cwt. of superphosphate and 2 to 8 cwt. 
of kainit per acre. 

If the sainfoin continues to be cut for hay the above dressing 
of superphosphate and kainit should, generally speaking, be 
continued each year, although a further dressing of farmyard 
manure would be useful after an interval of three or four years. 

Outting the Oiop for Hay.— It is important that cutting for 
hay should start directly flowering commences, as the plant Is 
then at its best for feeding purposes, and each day’s delay impairs 
both the quality of the hay and the future yield of the plant. It 
should be handled with great care, like lucerne and clover, to 
avoid breaking o£E the fine leaf; but it is not readily spoiled, if 
left unturned, even in wet weather. A yield of 80 to 40 cwt. of 
hay per acre is considered an average crop. In the case of giant 
sainfoin two crops of hay are often mown the first year after 
sowing, while seed is generally taken from the second crop in 
the second year, before ploughing up. Common sainfoin is 
usually cut for seed in its last year, before ploughing up, but a 
seed crop may be taken in any year except the year after sowing. 
When allowed to ripen for seed, cutting takes place in July or 
August, as soon as the lower seeds are fully ripe, and the crop 
is carefully dried before being stacked, jn order to prevent 
shedding of mature seed, it is desirable to cut the seed crop either 
early in the morning or late in the afternoon, when the plants 
are not too dry. In a good season 25 to SO bushels of seed in 
the husk may be obtained per acre. 

If it be intended to keep the crop down for several years, it is 
usual to cut sainfoin for hay in the first year in order to encourage 
deep rooting; afterwards it may be mown or grazed as drcum- 
fitances require. Whether as hay or as green forage it is an 
admirable food for all fattening and breeding stock, and is 
regarded as the best possible change for stock which may not 
be thriving on ordinary pastures. 

• ••••• 

THREE NEW DISEASES OF THE HOP. 

E. S. Salmon and H. Wobmald, 

Mycologieal Department, South-Eastern Agricultural College, 

Wye, Kent. 

In the following article, three fungous diseases of the hop, 
new to this country, are described. The first disease, the 
■“ Downy IGldew,” is an introduction from Japan at from 
JUnirica, and its potentiality as a dangerous disease may be 
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ganged from the fact that the fongae is included amongst those 
legislated against in the “ Bestructive Insects and Pests Order of 
1922.’’ The second disease, the “ Leaf-spot,” causes a 
“ spotting ” of the hop-leaf, and has, so far, not been observed 
to oanse any serious injury; the fungus concerned was found 
to be a species of Cercospora new to science. The third disease, 
to which the name “ Hop-drop ” has been given, is associated 
with the presence of a minute fungus (Macrosporium) which 
attacks the stalk of the cone, “ eating ” it through and causing 
the cone to fall to the ground. 

1. Downy Mildew (Pseudoperonospora Humvli (Miyabe and 
Takah.) Wils.).—^In October, 1920, when examining, in the 
experimental hop-garden at Wye College, a number of seedling 
hops raised from seed of the “ wild hop ” {Humulus Lupulus L.) 
obtained from Italy, we noticed that on some of the plants the 
leaves were spotted in an unusual manner, the characteristic 
feature of the spots being their angular outline. The spots 
were dark brown above and paler on the under-surface of the 
leaf. When the lower surface of the leaf was examined with a 
lens, a blackish-grey “ mould ” was visible on the discoloured 
areas, and under the microscope the “ mould ” revealed itself 
as composed of the branched fructifications of a “ Downy 
Mildew ” (Peronosporaceae). At the tip of the branches fruit- 
bodies {sporangia) were borne; each of these, placed in a drop 
of water, produced in the course of 2 or 8 hours a number of 
actively motile spores (zoospores) which swam about in the water 
until finally they settled down and began to germinate by putting 
out a short germ-tube. When this took place on a hop-leaf, the 
germ-tube entered the leaf, formed a mycelium within it, and 
gave rise after a few days to the fruiting-sti^e of the fungus. 

Although a search was made for the fungus on the same plants 
and elsewhere in the experimental hop-garden in 1921 (a very 
dry season), it could not be found, but early in September, 19^ 
(a very wet season), it reappeared, both on the leaves of a con¬ 
siderable number of seedling hop-plants of various origin, and 
on the hop-cones of several of the plants. On the leaf the 
disease was again characterised by the angular outline of the 
spots (Fig. 1). On the hop-cone, the bracteoles were attacked 
first, and this gave the. hops in many cases a striped appearance, 
the vertical rows of dark brown bracteoles (which withered under 
the attack) alternating with the bracts which were still green 
{Fig. 2). Later in the same year (October) another ftem of, 
fmetiflcation ci the fungus was found, viz., resting spotea 
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(oospores )—^rounded bodies, thick-walled and measoring 88-84 p 
in diam.—formed by the spawn (mycelium) of the fungus in the 
substance of the leaves just below the lower epidermis. These 
resting-spores falling to the ground with the leaves would remain 
alive until the following season and germinating then, would 
thus perpetuate the disease from year to year. 

When the disease was found again in 1922, and both, forms of 
its fructification obtained, it was suspected to be the species of 
“ Downy Mildew ’’ described in 1905 as occurring on the hop in 
Japan, and named Peronoplasmopara Humuli by Miyabe and 
Takahashi.* This supposition was found to be correct when, 
later, we were able to examine authentic specimens of the fungus 
from Japan sent to us by Prof. Eingo Miyabe. 

Since the present disease is one of which hopgrowers in this 
country have had no experience, it will be of interest to give 
here an account of the disease as it has been observed in other 
countries. The following extract* relates to its original discovery 
in Japan: “It was in the early summer of 1905 that our 
attention was first drawn to a diseased appearance of the leaves 
of the cultivated hop-vines in the experimental plot of the 
Hokkaido Agricultural Experiment Station in Sapporo. An 
examination showed at once that it was due to a kind of ‘ downy 
mildew.’ ... In the hop-field belonging to the Sapporo 
Brewery Company a careful search was made on June 15 this 
year (1905), and we found the mildew to have already begun 
to spread to an alarming extent throughout the field. A portion 
of thq field adjoining the place where the hop-vines were collected 
and burnt the previous autumn was very badly attacked. The 
lower leaves of the vine [bine] were at that time most infected, 
but the disease had already spread to'some of the upper leaves. 
Judging from the extent to which the fungus had spread in the 
field, we may safely infer that the disease had existed there 
for many years without drawing attention. Messrs. 8. Pujita and 
J. Easaharae, of the Company, struck with the seriousness of 
the case at once took actiye measures to combat the disease. 
By thoroughly spraying with Bordeaux mixture and by systematic 
picking of the affected leayes, they were able to prevent the 
spread of the disease for the rest of the year.” 

The fungus has been found also in Japan on the wild hop, 
Humulus Lupulus var. cordifolius, indigenous to that country, 
and Pr of. E. Miyabe remarks (l.c.): ” These facts prove beyond 

* K. Miffahe and T. TakdhatM; in Trant. Sapporo Nat. Hitt. Soe,< I, part 2, 

( 1905 - 6 ). ^ > -F , 



Fio. 1.—Hop Leaf showing the Angular Spots causal by the Downy Mildew 
(Pseudopei ono^tpo! a fJumvh) (Nat. size). 

Fig. 2. — Hoji-cones attacked by Downy Mildew ; the bracteolea ate attacked 
before the bracts, so that the discoloration often appears in \erticid stripes ns 
seen in the muMle cone (Nat. sire). 


Fig ? Hop leaf attacked by the ‘ Lcai-spot disease ciused by CpKoaptua 
cantuamtusts (Nat, si/c) 

IG 4—Hop c mes showing the stage m the ‘ Hop drop” disease when a 
brown, discoloured maik is seen neai the middle of the stalk , litei the hops 
become detached at that point and fall (Nat sire) 
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doubt that the mildew is indigenous to this country growing 
on the wild hop-vine, and has recently found a more congenial 
host in the cultivated hop-vines introduced from America and 
Europe.’’ 

In a letter received recently from Prof. Miyabe, the following 
additional information is given: ‘ ‘ Th6 mildew attacks the cones 
of the cultivated hop, making them quite worthless. I have found 
the fungus on Humulus japonicus too.” 

In 1909 a ” downy mildew ” was observed* by Dr. J. J. Davis 
on the ” wild hop,” in the State of Wisconsin, in North America. 
In a letter sent to us in 1921, Dr. Davis writes that he met 
with the fungus (which he has identified as the same species 
{Pseudoperonospora Humuli) described from Japan) again in the 
previous summer in the north-eastern part of the State, and 
adds: ” I do not doubt that it is indigenous.” 

The manner of introduction of the ” downy mildew” of the 
hop into this country is unknown. Roots and seeds of the wild 
hop of Japan (H. Lupulus var. cordifolius) were obtained in 
1917 from Japan and planted in the experimental hop garden 
at Wye College, but the ” downy mildew ” carefully searched 
for each season since 1920, has never been found on plants of 
this origin. If the fungus is indigenous to the United States, 
as has been asserted, there exists the possibility that the downy 
mildew has been introduced into this country on hop plants 
obtained from America. 

There is also the possibility that the garden plant, Humulus 
japonicuR, which is grown not infrequently in England as an 
ornamental climbing plant, has been the means of introducing 
the fungus on imported seeds. 

It is much to be feared that in wet seasons the ” downy 
mildew ” of the hop may prove a dangerous enemy. On the 
first appearance of it on the hop plant, the affected leaves should 
bo picked off and taken away from the hop garden and burned; 
the whole plant should then be well sprayed with Bordeaux 
mixture. 

Any outbreak of the ” downy mildew ” of the hop should be 
at once reported to the Ministry of Agriculture. 

2. Hop Leal-Spot. —A disease, in the form of spots or 
blotches on the leaves, was noticed in September, 1922, in a 

Dr. J. J. DaviH, “A New Hop Mildew” (Science, n.s., Vol. XXXI, 752 
( 1910 )). ’ 


n 
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hop-garden, of the Canterbury Golding variety, near Canterbury. 
The spot caused by the disease was circular in general outline 
(Fig. 8), with a greyish (almost whitel central portion, to ^ in. 
diameter, bordered by a dark, purplish-brown line, outside which 
was a yellowish zone which gradually merged into the general 
green ol the healthy parts. Where the spots were close together 
on the leaf the yellow zones coalesced to form large yellow areas. 
These colour characters were more conspicuous on the upp^'r 
surface of the leaf than on the lower. With a pocket magnifying 
glass hair-like outgrowths were visible projecting from the lower 
surface of the spots. Under the microscope these were found 
to be the spores of a fungus belonging to the genus Cercospora *; 
each spore was cylindrical, with tapering ends, pale brown in 
colour and divided by cross-walk into a variable number (5 to 14) 
of cells. The size of the spore is variable: the length is usually 
200/i or more, and the width about 14/i. 

Although no appreciable damage was observed to be caused to 
the hop plants on which this disease occurred, it appears desir¬ 
able to record this new enemy of the hop, as other species of 
Cercospora are capable of causing verj’^ serious injury to the 
plants on which they occur, 

8. Hop-Drop. —A disease, for which the name “ hop-drop ” 
is proposed, was met with in September, 1922, in a hop-garden 
near Canterbury. The disease manifested itself by causing a 
considerable number of the hop-eones to fall to the ground 
shortly before the hops in the gardens concerned were ready for 
picking. The varieties of hops affected were Cobbs and Canter¬ 
bury Golding. An examination of the hop-plants showed some 
of the cones hanging loosely on b’^owm stalks ready to fall, and 
others with various amounts of browning on the stalks, the first 
stage of the disease being evident as a brown discoloration on 
the stalk at about half an inch below the hop (Fig. 4). 

A fungus was invariably present on the brown portions, bearing 
spores on short stalks; these spores were broad and rounded 
below, and narrowed towards the apex, pale brown in colour 
and divided into a number of cells by several transverse walls 
and usually also by a few longitudinal walk; they measured 
28-67 X 10-1.5,,. 

The constant association of the fungus (Macrosporium sp.) with 
the brown discoloratio n on the stalks suggests that it is the 

♦The species proved to be new to Science, and has been named by us 
Cercospora canivariensis (see Journal of Botany, Vol. 61, 134 (1923)). 
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cause of the trouble, but confirmation by inoculation experiments 
has not yet been possible. It seems probable that this fungus 
belongs to that class of parasites which are able to attack plants 
only when the latter are in a state of “ physiological weakness,” 
a condition likely to have been produced in the hop-plants in 
question by the cold and wet weather, accompanied by gales of 
wind, that occurred during early September last year. 

Although in tho above case tbe quantity of hop-cones which 
fell to the ground before picking-time and were lost was incon¬ 
siderable, the disquieting effect on the mind of the farmer was 
considerable on seeing a portion of a crop on which several 
hundreds of pounds had been spent, falling to the ground and 
being wasted. 

PERMANENT ALLOTMENTS: 
“SECURITY OF TENURE” AND HOW 
TO OBTAIN IT. 

H. C. Goodall, 

General Secretary, Addiscomhe and Woodside Allotments Society 
(1921) Ltd., Croydon. 

The one thing which is uppermost in the mind of most 
allotment holders is security of tenure. It is difficult to see how 
any allotment holder can be expected to produce the best possible 
results of which he may justly feel proud if he has the constant 
fear in his mind that one day. either now or in the near or 
distant future, his land will be taken from him for building or 
other purposes. This fear must be prejudicial to the cultivation 
of an allotment, and in this connection it should be remembered 
that an allotment provides a man with a form of recreation 
and undoubtedly tends, to a far greater extent than is generally 
supposed, to keep his mind and spare time occupied; it conse¬ 
quently helps to make him a contented citizen and thereby adds 
to the ordered state of the community of which we in TUngland 
are able to boast to-day. 

This being so, the following particulars of the work of the 
.\ddiscombe and Woodside Allotments Society (1921) Limited, 
of Croydon, may prove helpful and interesting to other Societies 
who are now occupying land for allotments, either on lease 
direct from private owners, from a local authority who have 

D 2, 
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hired the land, or in any other manner under which they are 
faced with the prospect of losing their ground when required 
for building or other purposes. 

The Addisoombe and Woodside Society is believed to be the 
first society in the kingdom to acquire, with the assistance of 
the local authority, its own freehold. The executive of the 
Addiscombe Society decided at the end of 1920, when the 
society was still a war allotment society and as such not a 
registered society, that arrangements should be put in hand 
for finding a permanent home for their members when the 
war plots came to be given up. 

It was obvious to the executive that all the grounds, about 
8 in number, held at that time under D.O.K.A., and ranging 
from one acre to 12 acres in extent, would undoubtedly be 
developed as building land as soon as conditions became more 
normal. It was decided, therefore, to make a survey of the 
neighbourhood, and, if possible, concentrate on some ground, 
which, while actually not building land in the full sense of the 
term, would nevertheless be situate fairly centrally in the dis¬ 
trict, and thus be accessible for members of the society living in 
all parts of the district. 

It should be explained here that Addiscombe, a part of Croy¬ 
don, was before the War, and still is, being rapidly developed 
by the erection of middle-class houses. It was realised, there¬ 
fore, that any ground which was in any way accessible in the 
district, would command a good price'. 

As a result of the survey, it was decided to focus attention 
on two fields of about 35 acres in extent, in the occupation 
of a local farmer. The extreme end of the ground—about 
7 acres—^was very wooded, and therefore unsuitable for allot¬ 
ment purposes. The next step was to approach the Local 
Authority, viz., the Corporation of Croydon, and urge that 
negotiations be started with the ultimate view of the society 
obtaining the freehold of the remaining 28 acres. How this 
was to come about was not clear to anyone at that time. In 
Croydon, however, allotment holders are fortunate in having 
a very sympathetic Small Holdings and Allotments Committee 
on the Council. This being so, negotiations were opened, but 
after a period of three months the society was notified by the 
Council that the price asked was prohibitive, and the figure 
named would have prevented the Society letting the plots at 
a reasonably low rent. The executive of the society further 
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considered the matter and decided that whatever, obstacles were 
in the way must, if possible, be removed. The ground decided 
on was the only suitable ground in the district and it was felt 
that every effort should be made to obtain it. At the same time 
the executive realised that it would not be possible to pay the 
high price demanded for the land. The Council were again 
approached, and correspondence was reopened with the owners. 
As a result of protracted negotiations the price was eventually 
substantially reduced. Even at this figure, however, after 
adding the ’ necessary overhead and management charges of a 
society, it was considered that the plots could not be let at a 
reasonable rent. 

. One side of the ground had a frontage to a lane leading from 
one of the main roads in the district. This lane was marked 
out under the town planning scheme for a 50-ft. roadway, and 
negotiations were under way for development of the estate by 
a local builder. As a result of a conference between the writer 
and the Borough Engineer, it was decided to offer the frontage 
of the proposed allotment ground to the builder at a reasonable 
figure. This was eventually agreed to with the result that 
acres were taken from the 28 acres, leaving the society with 
24J acres at a cost which would enable it to let plots at Is. 3d. 
per rod, which was considered a reasonable figure. The society 
thereupon decided to register under the Industrial and Provi¬ 
dent Societies Acts and thus be in a position to issue 
shares to its members and thereby provide the deposit on 
the [)iuchase price. Shares of the nominal value of 5s. each 
were issued and all members were expected to take up a 
minimum of £2 worth of shares. As soon as the formalities of 
registration were completed, the Council were informed, and 
they in turn approached the Ministry of Health for consent to 
a loan to the society under the Small Holdings and Allotments 
Act, 1908. This was eventually sanctioned. 

By a resolution of the Small Holdings and Allotments Com¬ 
mittee of the Croydon Corporation the Corporation decided to 
advance 80 per cent, of the purchase price of the land, on mort¬ 
gage to a properly constituted and registered society, the society 
to find the balance of 20 per cent. It was decided, therefore, 
by the executive of the society, to raise a share capital of 
£600 by means of Ss. shares to provide this 20 per cent. The 
shares were accordingly issued and when sufficient had been 
taken up to provide the 20 per cent., the money was paid over 
to the Croydon Corporation. Although negotiations for the 
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purchase of the lauii were commenced as far back as December, 
1920, it was not until the end of December, 1922, that 
the society actually entered into possession. No member 
has so far been allowed to become a plotholder without first 
becoming a shareholder. 

At the Annual General Meeting of the Society held on the 
1st December, 1922, draft regulations were submitted and 
approved which laid down very clearly how the new ground 
was to be controlled by the society. Under these regulations— 
a copy of which was later supplied to each plotholder as he took 
over his plot—members were allowed to erect on their plots 
tool sheds of a uniform size, and these had to be erected as 
shown on the society’s plan, on the right-hand back comer of. 
each plot, 18 inches from any pathway. By this means, no 
two sheds would be back to back. It would be possible to 
wheel a barrow down the pathways between the plots, and 
the sheds when erected would give an appearance of uniformity 
which was essential for a well-ordered society. 

Another regulation gives the General Secretary power to 
call on each member for at least one hour’s work per month 
for the purpose of keeping the society’s property in good order, 
and doing any other work necessary for the good of the society. 

In order to be in a position to let plots at a rent which compares 
favourably with other allotments in the neighbourhood this 
regulation is absolutely essential. Where a society owns its 
own freehold it is quite impossible to consider paying for all 
labour required for general services, such as erection of fencing, 
cutting of trees, etc. In fact, instead of letting the plots at 
12s. 6d. per 10-rod plot per year, the Local Authority in making 
their calculations, were unable in the first instance to see how 
they could be let at a lower rent than 18 b. 6d. per plot if the 
Local Authority had to provide all the fencing and carryout other 
necessary works. It can only be done where the necessary 
organisation exists for meeting the diflSculty and where “ co¬ 
operation is the watchword ” as in this society. In fact, without 
co-operation among all members of any allotment society, it is 
difficult to see how the beet results can be obtained. 

Before the plots were allocated all members were asked to 
state on a form (a) how much ground they required, (h) whether 
they were desirous of having their plot next to or near to a 
friend or friends, and (c) what form of assistance they would be 
willing to give to tho General Secretary for the purpose of 
general requirements on the ground. 
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The allocation of the plots was in the hands of a sub-committee, 
who allotted plots on the basis that the further a man lived away 
from the ground, the nearer he should be to the entrance to 
the ground. 

The sub-committee arranged al the same time to group 
members together as far as possible in accordance with their 
wishes as expressed in (bj on the form, and as a result practically 
all plotholders were satisfied with their decisions. 

Obviously, in taking over ordinary pasture land for allotments 
—^much the same as moving into an empty house—^many things 
needed attention. The brook running through the centre of 
the groimd and dividing the two fields had to be bridged in two 
places. For this purpose, the society j)urchased a quantity of 
railway sleepers and the necessary work was carried out by the 
plotholders. In addition, it was necessary to erect a cattle-proof 
fence, 810 ft. long, across the ground in order to cut off the 
wooded portion which had not been purchased. This work was 
also carried out by the members, at a cost of about |th of the 
estimate of the Ijocal Authority, which estimate, of course, 
included the cost of labour—a very big item in these days. 

The executive of the society decided that in order to meet their 
liabilities it would be necessary to charge Is. 3d. per rod, i.e., 
12b. 6d. for a 10-rod plot. In addition to this, under the rules 
of the society, each member has to pay a yearly subscription 
of Is. per member, irrespective of the amount of ground held 
by him. 

It should be mentioned that the society have a very strong 
social side, for the beneficial results of which the executive are 
indebted to a committee, including women, who manage the 
whole of the catering and decorating part of the work. Whist 
drives, dances, concerts, etc., are held, and in estimating their 
balance sheet for this year and in order to be in a position to 
let plots at Is. 3d. per rod, the executive relied on a good profit 
from this source. A profit also was looked for from the trading 
side of the society—seed potatoes, pea sticks, etc. In both cases, 
the expectations of the executive have been justified. 

The society is in its first year on its new freehold ground, 
and, therefore, much still remains to be done. It would appear, 
however, from the financial state of the society at present that no 
trouble will be experienced this year—^probably the heaviest year 
for expenses—^in meeting its liabilities, including repayment of 
mortgage to the Council, and payment of interest at the rate of 
6 per cent, to shareholders. 
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It should be emphasised that, in‘piloting through a scheme 
of this kind many difficulties have to be met. Execu* 
tives of societies should, therefore, not be daunted by these, but 
go ahead, determined to overcome all obstacles at all costs. 
Ground should be decided on and application made to the Local 
Authority for assistance. 

Owing to the fall in wages, the raising of the necessary dB600 
of share capital has not been an easy matter, and may not be 
so for any society. Patience is necessary r enthusiasm for the 
allotment movement is absolutely essential; tact should and must 
be shown in dealing with the many parties concerned in a 
venture of this kind: but if the subject is properly tackled, and 
tackled in a determined spirit, there seems no reason why 
every war allotment society in the kingdom should not acquire 
its own freehold and thereby help to make a big contribution to 
promoting the happiness and contentment of our citizens. 

With building extending in many directions, all allotment 
societies should examine their position at once with a view to 
providing a permanent home for their members. No time should 
be lost. Every society should put the necessary machinery into 
operation at once, and by the co-operation of all members, attain 
the goal for which all allotment holders strive. 

The writer will be happy to assist as far as lies in his power 
any allotment society which may desire further information. The 
registered office of the Society is “ Eosehaven,” Shirley Eoad, 
Croydon, Surrey. 

«««««« 


MANURIAL TRIALS WITH OSIERS, 

E. W. Fenton, M.A., B.Sc., F.L.S., F.E.S., 

•• Seale-Hayne Agricultural College. 

The present trials are the outcome of the treatment of osiers 
after spraying with nicotine soap for insect pests. They were 
intended primarily to select the best manures, or mixture of 
manures, from an economical and financial point of view, with 
a view to further trials. The results are published as there are 
no records at the present time dealing with manuring of osiers. 
The plots for the experiments were small since it was expected 
that only a few would be selected for further investigation on a 
larger scale. In order to make the details more readily avail- 
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able, the results are, however, calculated for an acre. The 
osiers in question are for the production of rods for the manu¬ 
facture of large baskets (vegetable) and hampers. Under these 
circumstances quality is not so important as quantity, and the 
larger the quantity, the larger the return, other things being 
equal. 

After the plantation was successfully treated in May, 1920, 
for an attack of OalerucelJa lineola and Crepidodera aurata, a 
light dressing (J cwt. per acre) of sulphate of ammonia was 
applied, to stimulate growth and tide the plants over the critical 
period when a second attack might occur. A part of the planta¬ 
tion was not treated and the marked difference between the 
returns from the treated and untreated areas made it evident 
that there were great possibilities for manorial treatment. 

The soil in the plantation is a heavy loam with underlying 
clay and the area where the osiers are growing is generally flat, 
except in one place. As there is a small stream on the south 
side, it is an easy matter to flood the plantation during dry 
weather. Beyond the plantation, the ground rises sharply so 
that all wafer drains into the hollow and the stream. By this 
means the soil can always be kept moist even in the driest 
weather. The flooding is done on the water-meadow principle, 
and consists of a gentle soak and not a continual flush of water. 
By altering tlie direction of the water every row of plants gets 
the same treatment and the whole of the plantation is kept in an 
equal state of moisture. Beyond the light dressing of cwt. of 
sulphate of ammonia the ground had received no manures 
previously. 

In the spring of 1921, an area was selected for the trials. The 
ground had been weeded and cultivated, and the osiers were 
all of the same age and variety (Yellow osier). The area was 
marked into twenty plots, 4x4 yards. On the 2l8t April, 1921, 
the manures, which had been separately weighed and packed 
for each plot, were applied, while the dung was weighed out at 
the neighbouring farm. With the exception of the dung and 
hme, the manures were applied as a light dressing in com¬ 
parison with the usual quantities used for agricultural purposes. 
The rates of application, calculated per acre, were as follows:— 
Sulphate of Ammonia 1 cwt.. Nitrate of Soda | cwt., TTninit 
2 cwt., Basic Slag 4 cwt.. Superphosphate 8 cwt.. Lime 16 cwt., 
Bung 20 tons. 

The quantities of manures used were largely tentative aitifto 
there was no definite information available. Beyond the pie- 
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liminaiy success with a very light dressing of sulphate of am¬ 
monia it was uncertain how the others would affect the osiers, 
and as nitrate is regarded as having a bad effect on the quality 
of the rods, the nitrate of soda was kept very low while the 
sulphate of ammonia, proving successful, was repeated at twice 
the first application (of ^ cwt. per acre). The plots were kept 
small, firstly owing to the difficulty of getting a suitably large 
piece of ground, and secondly as it was expected that probably 
the six best plots would have little between them. 

Early in June the plots were inspected. Growth had com¬ 
menced and a general examination showed that some of the plots 
were already ahead of the others. The best plots were 18 and 
19; next 17 and 20; then in order 14, 15 and 16; 13 and 7; 8; 
9 and 10; 12; 11; 1; 2, 8 and 4; 5 and 6. 

At the end of September an examination of the plots placed the 
order approximately as follows :—18 was best, then 19, followed 
by 17 and 20, after these 14, 15 and 16; 8; while the others 
showed little difference. 

On the 9th of December the plots were cut and weighed sepa¬ 
rately. The result is given in Table I. 


Tablb I. 

Produce of Manured Plots. 

Plot. Manures. 

Weight of 
Production. 

1 

Nitrate of Soda 

lb. 

.. 124 

2 

Sulphate ot Ammonia . 

144 

3 

Superphosphate . 

14 

4 

Bai&ic Slag. . 

.. 134 

5 

Dung . . 

14 

6 

Eainit and Basic Slag .. . 

13 

7 

Nitrate of Soda and Supeix>hosphate . 

13 

8 

Sulphate of Ammonia and Superphosphate 

154 

9 

No Manure. 

12 

10 

Lime . 

14 

11 

No Manure. 

114 

12 

Kainit and Superphosphate . 

.. 13i 

18 

Nitrate of Soda, Kainit and Superphosphate ... 

14 

14 

Nitrate of Soda, Kainit and Lime 

16 

15 

Nitrate of Soda and Basic Slag. 

16 

16 

Sulphate of Ammonia and Kainit ... 

16 

17 

Nitrate of Soda, Kainit and Basie Slag 

19 

18 

Sulphate of Ammonia, Kainit and Superphosphate 

.. 28 

19 

Nitrate of Soda, Kainit and Dung . 

.. 20 

20 

Nitrate of Soda and Kainit . 

18 

X 

Sulphate of Ammonia .- 

17 
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The general progress of the osiers during growth shows that 
the best plots were markedly superior to the others at a very 
early stage in their growth. Hence anything which stimulates 
early growth will probably give the best results. The weighings 
gave curious results, Plots 2, 7, and to a slight extent 13 and 14, 
were far below expectation, while the osiers flanking these 
plots were poor, particularly near 1 and 2. To test this a repre¬ 
sentative area of 4 x 4 yards was selected from the bulk of the 
osier crop which was manured with sulphate of ammonia at the 
rate of 1 cwt. per acre and cut. The result is given in Plot X. 
Soil samples were carefully extracted and it was found that clay 
appeared about 6 or 7 inches below the surface in a line cutting 
obliquely across Plots 2, 7, part of 13 and 14; for the rest of the 
area the clay was 9-12 inches below the surface. The clay was 
not a solid mass but occurred mixed with the soil and increased 
at lower depths. 

The increase on the manured plots was in two directions (1) 
length and size, and (2) number. The rods were good and clean 
stemmed (no side branches) and in the case of Plot 18 the height 
was 6-7 feet. The poorer plots had fewer and smaller rods, the 
lowest being only about 8-4 feet high. The results are very much 
what one would expect, the complete manures giving the highest 
yields. The next point of interest is that generally superphos¬ 
phate is better than basic slag. Nitrate of soda did not give quite 
such satisfactory results as sulphate of ammonia, even allow¬ 
ing for the lighter application. The explanation of this is rather 
difficult, it may be that the excessive moisture favours bacteria 
which utilise or destroy the nitrate or that it passes right down 
through the soil before the roots of the young rods can obtain 
any benefit from it. 

Turning next to the economical or financial side of the trials, 
the cost of the manures was calculated according to the prices 
at the time of application. The cost of applying single manures 
is put at 9d. per acre and for the mixing and application of mixed 
manures at Is. per acre. The cost of transport is l|d. per bolt 
or bundle (of an average weight of 38 lb.) to the nearest market. 
The sale price per bolt is reckoned at 3s. although at times it 
may be considerably higher. (See Table IE.) 

The method of marketing rods varies considerably. In the 
present case they are sold by the bolt—a bundle measuring 

feet across the base. This made financial calculations very 
difficult as the plots were compared by weight, while the bolt 
is practically a measure weight. In the circumstances a 
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very ezhaustiye series of weights was made, and it was found 
that since there were much fewer of the larger rods to a bolt 
than the smaller, any variation due to the individual bolt 
disappeared when the total was taken in bulk. Accordingly 
88 lb. as the weight of the average bolt was taken as the 
standard. The actual marketing of the bolts of big rods and 
little rods showed that what at first seemed to be the intro¬ 
duction of a very grave error was remarkably accurate in 
practice and its application to the crop in general justified. 


Table IT. 

Financial Reeiilts of Manuring, per acre. 




Total value of 
increase in crop 
ner acre. 


Total cost of 
production and 
transport of 


Profit or loss 
per acre 
on increase. 







increase i 

>er acre 







£ 

H 

d. 


£ 

b. 

d. 


£ 

H. 

d. 

1 


0 

12 

0 


0 

12 

6 

- 

0 

0 

6 

2 


3 

0 

0 



18 

0 

f 

2 

2 

0 

3 

... 

2 

8 

0 


0 

16 

3 

+ 

1 

11 

9 

4 

... 

1 

16 

0 


0 

16 

3 

-f 

0 

19 

9 

£ 


2 

8 

0 


3 

2 

9 

— 

0 

14 

9 

6 


1 

4 

0 


1 

2 

9 

+ 

0 

1 

3 

7 


1 

4 

0 


1 

6 

9 

- 

0 

2 

9 

8 


4 

4 

0 


1 

12 

9 

+ 

2 

11 

3 

9 











— 


10 


2 

S 

0 


2 

0 

6 

f 

0 

7 

G 

11 

... 










- 


12 


1 

10 

0 


1 

2 

9 

i- 

0 

13 

3 

13 


2 

8 

0 


1 

14 

6 

h 

0 

18 

6 

14 


3 

12 

0 


2 

19 

.6 

+ 

0 

12 

6 

15 


4 

16 

0 


1 

10 

3 


3 

f) 

9 

16 


4 

16 

0 


1 

6 

6 

+ 

3 

9 

6 

17 


8 

0 

6 


1 

19 

11 

+ 

6 

6 

7 

18 

... 

. 13 

2 

6 


2 

6 

11 

+ 

10 

16 

7 

19 


9 

10 

6 


4 

6 

9 


6 

3 

9 

20 

... 

7 

2 

6 


1 

4 

11 

+ 

5 

17 

7 

X 


6 

0 

0 


1 

0 

6 

+ 

4 

19 

6 

1. 9 

12 lb.- 

-3,624 

lb. 

per acre at 

8.S. Ih. 

, api>rox. 

£14 58. 

})er acre. 

Cost 


production, &c., not known. 

During the year 1922, the trials were much more limited, 
and two types were selected for quantity tests—sulphate of 
ammonia for S-year-old osiers and the manures of Plot 18 for 
1-year-old osiers on a higher and consequently- a drier area. 
Eor the year-old osiers, three areas each of 28.6 sq. yards were 
selected and the manures applied as under:— 

Sttperphftspkatp Kainit Sulphate of Ammonia 

No. 1 ... 4 cwt. ... 3 cwt. ... 2 cwt. per acre 

• , 2 ... 3 „ ... 2 ,, ... 1 .. ,, y) 

»• 3 ... .f ... 1 ,y ... 1 ,, ,, yy 

iVir). £ was at the name rafe as Plot 18 of 19£1. 
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For the 8-year-old osiers, the plots were each of 226 sq. yards. 
The sulphate of ammonia was applied as follows, per acre:— 
No. 4, 2 cwt.; No. 6, 1 owt.; No. 6, | cwt. 

The results on the drier areas were very poor and the 
yields less than the unmanured plots of 1921. The highest 
was 8,896 lb. per acre, while the unmanured Plot 9 (of 1921) 
gave 8,624 lb. per acre. 

The yields per plot were:—No. 1, 3,396 lb. per acre; No. 2, 
3,227 lb. per acre; and No. 3, 3,396 lb. per acre (the same 
ae No. 1). 

The obvious conclusion to be drawn from these is that 
unless there is a plentiful supply of water, manures vdll 
produce no increase. Fven the superphosphate failed to stimu¬ 
late the roots and enable them to grow down and obtain water 
from a lower level. The failure of the plots on the higher 
ground where the increased and decreased application of com¬ 
plete manures was carried out, prevented any further progress 
in that direction. 

As regards the 3-year-old osiers, there was a steady increase 
with each additional application of sulphate of ammonia:— 
No. 4, 15,440 lb. per acre; No. 6, 14,880 lb. per acre; No. 6, 
12,710 lb. per acre. 

Tile untreated area pave 11,800 lb. per acre. The increase 
on No. 4 is, therefore, 3,640 lb.. No. 6, 3,030 lb. and No. 6, 
910 lb. The large increase from Plot 6 to Plot 5 is probably 
due to a spell of wet weather in the early stage of the trials 
when weeds grew vigorously and doubtless obtained a large 
share of the manure. The higher applications of Plots 6 and 4 
would not show this loss to the same extent. 

Fdlue of IncreoLse Cost of Manuring Profit 

4 ... £14 7 0 ... £1 15 3 ... £12 11 9 

5 ... £11 19 0 ... £1 2 8 ... £10 16 9 

6 ... £3 2 0 ... £0 12 0 ... £2 10 0 

The results of the trials, although by no means conclusive, 
show that manuring osiers will pay, at least on certain types 
of soil. Although it may not be so satisfactory in the case of 
rods used for fine and delicate basket work, there seems no 
reason why it should not be successful, provided too much 
nitrogen is not supplied. Experiments alone will decide this 
point. In spite of the small size of the plots, and the errors 
that vnll arise in calculating per acre on such a small scale, 
and also the none too satisfactory calculation of bolts by weight, 
there is still such a margin that the most generous calculation 
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for errors will not affect to any degree the financial result. 
The actual returns from the whole area after manuring with 
sulphate of ammonia show a very marked increase, particularly 
on the finanf^inl aide, which is after all the test for the grower. 

Unfortunately the area which has been under investigation 
is not satisfactory for large scale trials, and the difficulty of 
controlling experimental areas so far from the College and the 
difficulty of absence from departmental duties makes any 
further work impossible. The results are, therefore, published 
as they stand in the hope that it may help others with more 
time and better opportunities for carrying out such work. 

Tn conclusion the writer wishes to thank A. Body, Esq., of 
Plymouth, without whose generous help and permission these 
trials could not have been carried out, and his colleagues on 
the staff of Seale-Hayne College, for assistance. 

LIVER ROT OF SHEEP. 

C. L. Walton, M.Sc. 

Adviser in Agricvltural Zoology, University College of 
North Wales, Bangor. 

An accoimt of the outbreak of liver rot in North Wales in 
1920-21, with a report on some spraying experiments carried 
out by the author against the host snail was published in this 
Journal for May, 1922, p. 154. Further observations and a 
continual ion of the experiments are, described below. 

The violent outbreak of this disease in 1920-21 died down 
during the hot dry summer of the latter .vear, the host snails 
being reduced from extreme abundance to probably less than 
normal numbers. Numerous drainage and spraying operations 
by farmers and others further assisted in this process. The 
unusually cool, damp summer of 1922 resulted in some local 
increases, however, and on some of the wetter lands infected 
livers were again reported. Tn most cases precautionary 
measures were taken and no severe losses have been reported 
even during the wet winter of 1922-23; the onlv cases noted 
were an odd one here and there, far below the normal of average 
years before the epidemic. 

Accounts of the epidemic and experiments undertaken in 
connection with it and their results will be found in the following 
sources :~(1) This Journal (see above); (2) Report of the Depart¬ 
ment of Agriculture of the University College of North Wales, 
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January, 1922; (8) Advisory Leaflet No. 1, Department of 
Agriculture, University College of North Wales, September, 
1922. In these publications dusting and spraying experiments 
are described, copper sulphate in powders and solutions being 
used with good results against the snails which act as inter¬ 
mediate host for the parasite causing the disease {Fasciola 
hepaHca). 

Since these articles were written tliere has been a good deal 
of discussion and observation with regard to the snails acting 
as intermediate host with the following important results. 
There are present in North Wales three distinct species of fresh¬ 
water snails of the genus lAmnaea, these being (a) L. truncatula, 
a small species, very abundant, and the usual carrier and inter¬ 
mediate host of the flat worm causing liver rot; (b) L. peregra 
(or pereger), a larger and stouter species, equally common, but 
generally found on softer mud than the former: and (c) L. 
palustris, a species as large as (or larger than) peregra, but with 
a longer, narrower, darker and more pointed shell. Further, 
palustris is a much leas widely distributed species than the other 
two, although locally abundant, as on parts of the Malldraeth 
Marsh (Angleoey), the Abergele district and elsewhere. During 
work on these snails in Mid and North Wales the writer had 
several ti?nesobtained froraL peregrajoong (larval) flukes indis¬ 
tinguishable from those causing liver rot. and so common in L. 
truncatula. Dr. Monica Taylor (in recent letters to “ Nature ”) 
believes that this snail (peregra) is the usual carrier in some 
parts of Scotland, where liver rot occurs and L. truncatula is 
s^Mrce or absent Such being the case it becomes necessary for 
Welsh farmers and others to regard this second and very common 
species as probably dangerous, and to destroy it whenever 
p(Visible. Fortunately the means advocated for the one are 
erpially effective for the other. No incriminating evidence seems 
as yet to have been obtained against L. palustris. 

Experiments with Sulphate of Ammonia and Copper Sul¬ 
phate. —Tn the autumn of 1922 Professor B. T. Leiper drew 
the writer’s attention to the suggestive results obtained in some 
Tjaboratory experiments carried out in the Department of 
Helminthology in the London School of Tropical Medicine, in 
which ammonium sulphate was found to kill L. truncatula and 
its eggs. Further, Dr. Khalil found that solutions of 1/1000 of 
the crude fertiliser killed the egg masses of L. peregra and 
Planorbis comeus in 6 hours.* Tl was therefore resolved to 

* Joum. Tropical Hedkine and Bggfiene, March, 1922. 
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cany oat a aeries of field experiments against lAmnam in North 
Wales, using salphate of ammonia. A very suitable situation 
was found at Tyddyn Mawr, Holland Anus, Anglesey, and tha n k s^ 
are due to the owner and occupier, Mr. H. 0. Williams, and his 
son, for their kind assistance daring these e^riments. Sal¬ 
phate of ammonia, if successful, would have had several marked 
advantages (o) as an egg killer, (b) as being non-poisonous, (c) 
as having a manurial value. So far, however, it has not proved 
an efficient snail killer in field practice. The experiments may 
be summarised as follows:— 

(A) The application of 80 lb. of commercial sulphate of 
ammonia, by hand, to 600 square yards of grass land, flooded 
from a damaged drain, and heavily populated with L. truneatula, 
12th December, 1922. This dressing equalled 2.6 cwt. per 
acre at a cost of about £2 per acre. The amount of water present 
was estimated at an inch deep, giving a solution of 1/780 or 
0.18 per cent. This, however, did not kill the snails, which 
remained unaflected. There was a slight flow of water on this 
area at the time of application. Laboratory experiments had 
indicated 1/1000 as effective against eggs. 

(B) A ditch, about a foot deep, with a gentle flow down the 
centre between clayey banks, containing numerous large 
L. peregra, many L. palustris, and a few L. truneatula. This 
was treated (12th December, 1922) with a dust composed of 
1 part of dry neutral sulphate of ammonia and 2 parts of 
kaolin (china clay). This latter was used as a spreader and 
“ tracer.” Application was by a hand bellows. A hundred 
square yards were treated at an approximate cost of JBI 9s. per 
acre. Twenty-four hours later the death rate was found to be 
70 per cent.—^that in a ditch chiefly inhabited by L. peregra. 

(C) A similar ditch, but wider and more stagnant, with no 
obvious flow. L. peregra was present but not abundant. Fifty 
square yards were dusted with* equal parts of neutral sulphate 
of ammonia and china clay (12th December, 1922). All the 
sn^B subsequently found and examined were dead, but the 
numbers were not great. 

(D) 100 square yards of damp or slightly flooded grass land 
(same situation as A) were dusted on 8th March, 1928, with 
equal parts of dry neutral salphate of ammonia and cbinn. clay 
at the rate of 1 cwt. of each per acre. L. truneatula was very 
abundant. The results are discussed below, with (E). 

(E) 60 square yards (alongside D) were dusted with equid parts 
of fine powdered copper sulphate and china clay, also at the 
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rate of 1 cwt. of each per acre. L. truncatula was very abondanL 
800 snails were collected 24 hours later and placed in clean 
water in the laboratory, and showed the following results:— 

(а) 50 snails dusted with sulphate of ammonia, on damp mud i 

10 per cent. dead. 

(б) 50 snails dusted with sulphate of ammonia, in shallow 

water: 6 per cent. dead. 

(c) 100 snails dusted with sulphate of ammonia, from mud 

and shallow pools: 10 per cent. dead. 

(d) 50 snails dusted with copper sulphate, on damp mod: 

100 per cent. dead. 

(e) 60 snails dusted with copper sulphate, in shallow water: 

100 per cent. dead. 

The foregoing experiments would seem to show that sulphate 
of ammonia is of little value under field conditions in North Wales 
against L. truncatula, hut has greater killing power for L. peregra. 
On the other hand, copper sulphate was as successful as in the 
earlier experiments, and is therefore still to be recommended, 
with the usual precautions as to avoidance of stocking treated 
ground until after heavy rain, and the exercise of care in 
treating flowing streams that may be used for watering stock, 
or may affect fishing waters, etc. An interesting case occurred 
in which a large and valuable flock of sheep was discovered t« 
be grazing fields parts of which were swarming with L. truncatula, 
and nevertheless remained healthy. No larval flukes could be 
obtained from several large batches of these snails which were 
apparently not affected and wore therefore, for the time being, 
harmless. This flock had suffered severely during the epidemic. 

Several ditches, etc., cleared of snails by the use of bluestone 
dusts 18 to 24 months previously were re-examined and found 
to remain free of snails, hut one flowing stream, in Anglesey, 
had been repopulated throughout its length with L. peregra, by 
migration from side streamlets. 

In one instance several large damp grass fields swarming 
with L. truncatula (and the cause of very heavy losses in 1920-21) 
were ploughed and put under oats. This treatment wa* 
successful; only two specimens were detected in a damp place 
between furrows during subsequent examinations. These fields 
were again seeded down with the oats, and the resultant grass 
fields were practically clear of snails when examined, thus indi¬ 
cating a method of treatment of value on such land. 

The value of ducks was also further demonstrated by the 
examination of a shallow stream running through the grazing 
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lands of a series of farms, many of which were affected doling 
the epidemic. Where the stream passed near the homesteads 
and ducks were kept, no snails codd be discovered, bat away 
from the buildings, where the ducks did not range, L. truneatula 
and L. pereqra occurred, in some cases in thousands. 

“SLEEPY DISEASE” OF THE TOMATO. 

W. P. Bbwlbt, D.Se., 

Director, Experimental and Research Station, Cheskunt, Herts. 

The term “ Sleepy Disease ” as used by the average nursery¬ 
man in this country covers a number of separate diseases, the 
most important of which is Vertieillium wilt. Of the other 
diseases included under this general title may be mentioned 
Fusartum wilt, and root rot caused by Vermicularia varians, 
Dncomet. Plants attacked by different species of Fusanum 
following wireworm injury also come under the same category. 

Vertieillium wilt usually appears about the middle of April 
and increases in severity up to the second and third week in 
May. Fresh cases are rarely found during the second half of 
June, July and August, but the disease frequently reappears in 
September and the attacked plants die prematurely. Fusarium 
wilt requires a high temperature and occurs only at the hottest 
time of the year. Death by Vermicularia varians usually takes 
place in August or September, while cases of root rot may be 
found continuously through the season. As Vertieillium wilt 
is the most important disease of this class, it forme the subject 
of the remainder of the article.* 

Plante attacked by Vertieillium albo-atrum are usually stunted 
in appearance, and the youngest intemodes are badly developed. 
Under conditions of light and temperature favourable to the 
fungus the disease symptoms appear quite suddenly and the 
plant wilts while still green. During the night the plants may 
recover their tiirgidity, but wilt again as the morning advances. 
.The leaves wither from the base of the plant upwards, adventitious 
roots emerge from the stem and the plant dies. Under condi¬ 
tions less favourable to the fungus, the process of death is much 
slower; yellow blotches appear on individual leaflets on the 
lower leaves and these leaflets wither. This process continues 
slowly up to the top of the plant, when death occurs. When 
the plant is dead the fungus within it grows out to the air, 

* A full account of this disenae has been published in the “Annals of Applied 
Biology,” Pnit 2, Vol. 9,1922, to which further reference should be made. 
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and produces a white spore-bearing layer of hyphse which covers 
the surface of the stem near to the ground.- A great many 
-spores are produced and serve to disseminate the disease. 

On cutting open a diseased plant in a longitudinal direction, 
it will be seen that the wood is distinctly brown in colour as 
compared with that of a healthy plant. This browning of the 
wood is a common phenomenon connected with the presence of 
■a fungus, and may be seen also in plants sufiering from 
Fusarium wilt, Vemucularia root rot, etc. Verticillium wilt, 
however, may be readily distinguished from these other diseases, 
for in this disease, the browning of the wood generally extends 
-to within a few inches of the top of the plant, while in the 
other diseases mentioned it is rarely found higher than a foot 
above ground. 

The causal organism, Verticillium albo-atrum, may be isolated 
readily by transferring a small piece of infected wood to a tube 
of sterile medium. Inoculations performed by pricking a small 
piece of hyphss from a pure culture into the stem of a healthy 
plant invariably cause wilt in from two to six weeks according to 
the temperature conditions to which the plant is exposed. While 
wounds are an assistance to infection, it has been proved by 
carefully controlled experiments that they are not essential. 

The fungus possesses a wide host range and during our inves¬ 
tigation has been isolated from wilted potatoes, snapdragons, 
cucumbers, pepper plants, sweet peas and cotton plants. The 
strain isolated from a tomato plant readily attacks the above 
plants, also the egg plant, sycamore, and elm. 

The Belation between Temperature and the Incidence ol 
the Disease. —Monthly inoculation experiments yielded results 
which seemed to indicate that a close relation existed between 
environmental conditions, especially temperature, and success¬ 
ful infection. Further investigation was deemed necessary. 

As a series of glasshouses, where different temperatures could 
he constantly maintained, was not available, inoculated plants 
(bypocotyl stab) were placed in different positions in the experi¬ 
mental houses, corridors, etc., under different average tempera¬ 
ture conditions. Twelve plants were placed in each position, 
and the average temperatures were calculated from readings 
taken twice daily from maximum and minimnwi thermometers 
placed beside the plants. The final observations, shown in the 
following tables, were*taken twenty-one days after inoculation, 
and where figures are given they represent the average obtmned 
from twelve plants. 

E'2 
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Progress of Disease in different Temperatures. 


Average temp. F. 

Frame 

64'6’ 

Corridor 

62-4“ 

Tomato 

House 

70-3“ 

Cucumber 

House 

77*2’ 

Absolute min. F. 

42“ 

52“ 

64’ 

69’ 

Absolute max. F. 

69“ 

73“ 

82’ 

92’ 

Date of inoculation. 

14/4/20 

14/4/20 

14/4/20 

14/4/20 

No. of days from inoculation 

21 

21 

21 

21 

Ratio of wilted to total leaves 

0/10 

6/12 

8/12 

0/12 

Height of discoloured wood above 
stab . 

15 cms. 

26 cms. 

28 cms. 

9 cms. 

No. of days from inoculation until 
complete wilt. 

49 

28 

28 

No wilt after 
80 days 


While the resnlts obtained are open to criticism because of 
the wide range of temperature to which the plants were sub¬ 
mitted in any one position, certain facts emerge which have 
been fully confirmed by observations on commercial nurseries. 
Chief among these are the beneficial effects which shade and 
temperatures above 75° F. have upon plants suffering from 
wilt. Table I shows that average temperatures of 68° F. and 
70° F. are favourable to the rapid progress of the disease, that 
of 54° P. is unfavourable, while that of 77° F. practically 
inhibits it. It will be seen that the organism has travelled most 
rapidly up the stem, as indicated by the browning of the wood, 
at 63° F. and 70° F., and at these temperatures also complete 
wilt occurred most rapidly. The results shown in Table II, 
while confirming’ the temperature relations shown in the pre¬ 
ceding table, also show the beneficial effect of shade. While 

Tablb II. 

Frame Tomato House Cucumber House- 
, Unshaded Shaded Unshaded Shaded 

Date of inoculation . 14/4/20 14/4/20 14/4/20 14/4/20 14/4/20 

Ko. of days from inoculation ... 21 21 21 21 21 

Average temperature . 62'4‘’F. 71 *6’F. 79 3 F. 77*1° F. 

Ratio of wilted leaves to total 

leaves . G/10 3/10 0/10 0/10 0/10 

plants in the unshaded house readily wilted, those in the shaded 
bouse, although the temperature was favourable to the disease, 
did not wilt. 

General observations have also shown that temperatures 
between 60° P. and 76° F. with an optimum of 70-78° F. are 
favourable to the rapid progress of Verticillium wilt, which below 
60° F. and above 75° F. is exceedingly slow, while suitable 
shading counteracts the effect of low temperatures. 

A series of experiments were next arranged in which wilted 
plants were transferred to high temperatures to ascertain if they 







1928.] 


SiiBBPT Disease ” of the Tomato. 


458 


(( 


would recover, and if such a recovery would continue when they 
were returned to lower temperatures. The results given in 
Table ITT indicate that wilted plants recover when the average 
temperature is raised to 77° P. and they are shaded. When 
such a temperature is operative for a short time the effect is not 
a lasting one, for the plants rapidly wilt again when the tem¬ 
perature is lowered. Longer exposures to the high tempera¬ 
ture produce a more lasting result, for after 75 days at 77° P. 
the plants remained turgid for 80 days at a temperature favour¬ 
able to wilt. Table IV compares the percentage of wilted plants 
which recover when transferred to a shaded house at an average 
temperature of 77° P., with that of similar plants transferred 
to an unshaded house at the same average temperature. 

Table III. 


Effect of High Temperature and Shade on Wilted Plants. 


No. of 

Length of time in 
shaded cucumber 

Effect of high 

Length of time after 
returning to average 

wilted plants 

house. Average 

temperature 

temp. 70^ F. before 

12 

temp. 77® F. 

1 day 

... Recovered 

plants wilted again 

15 hours 

12 

2 days 

... ,1 .... 

15 

12 

7 „ 


2 days 

12 

14 „ 

... 

3 „ 

12 

30 „ 


IG 

12 

76 „ 


30 „ 

Table IV. 

Effect of High Temperature with and without Shade on 


Wilted Plants. 

No. of days wilt Per cent, recovered 

Per cent, recovered 

No. of 

has been visible 

in shaded cucumber 

in unshaded 

wilted plants 

prior to 

house. Average 
temp. 77® F. 

cucumber house. 


experiment 

Average temp, 77® F. 

20 

2 

100 

100 

20 

7 

100 

100 

20 

14 

100 

100 

20 

21 

100 

90 

20 

30 

100 

80 

Plants in 

different stages 

of wilt were used, from a series 


where the wilt was just commencing to show to a series in an 
advanced stage after 30 days’ wilting. All the plants recovered 
in the shaded house, but only a percentage recovered in that 
which was not shaded. The plants which did not recover in 
the unshaded house, being badly wilted ones, were probably 
desiccated before they had a chance to recover. 

These observations appear to justify the conclusion that tem¬ 
perature is a most important factor, while shading is valuable 
l>ecanRe it assists the plant by reducing transpiration. The 
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mmimnm , optimam and maximum temperatures lor growth in 
pore culture of the strains of Verticillium albo-atrum utilised for 
the inoculation were 40® P., 74® P. and 86® P., respectively. 
It will be seen, therefore, that the optimum temperature for 
infection coincides approximately with the optimum temperature 
fOT growth in pure culture. Verticillium wilt is distinctly a- 
disease of low temperatures and is most severe in spring and 
autumn. 

Shade. —Shade, as we have seen, has a be;ieficial effect upon 
the resistance of the host to the disease. Probably this is due 
to retarded transpiration and consequently to the decreased rate 
of conduction of the water in the vessels, so that the toxic pro¬ 
ducts excreted by the fungus are not carried up the plant in 
such large amounts. 

Soil Factors. —^Experiments carried out with soils of different 
types show that Verticillium wilt is not restricted to any par¬ 
ticular type. Generally speaking, plants on soils which contain 
a large amount of humus yield a greater amount of disease than 
those growing on soils of a poorer nature. Clay soils, in virtue’ 
of their greater water-holding capacity, are cooler than sandy 
soils, and plants grown upon them are more prone to wilt than 
those grown on the latter. 

Control,—Further work is in progress to determine a suit¬ 
able chemical agent which will sterilise the soil and effectively 
cleanse it of the wilt-producing organisms. Investigations are 
also being carried out on the efficacy of manurial treatment in 
rendering the plants resistant to fungal attack, but it is too early 
to suggest any treatment. 

Cultural Methods. —Cultural methods for the control of the wilt 
have been devised, and have been tested with promising results. 

It is commonly held by pathologists that plants exhibiting 
hard growth are more resistant to disease than the more succu-' 
lent types, but observations on wilt disease show in this case 
the reverse to be true, the harder growing varieties succumbing 
mora readily than the more succulent ones. The only variety^ 
Manx Marvel, which so far has proved highly resistant to 
Verticillium shows a distinctly free growth with thick stems 
and large leaves. 

It has been specially noted that plants, starved in the 
early stages, or having suffered from a severe check are highly 
susceptible. Also it has been mentioned previously that thi* 
average temperature of the air and soil are limiting foctors in. 
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the iiuddenee of the disease. The disease is first seen in spring, 
when the temperature is low, but with the coming of the higher 
summer temperature the wilted plants recover, and the per¬ 
centage mortalitj of the plants infected in the 'spring depends 
upon the length of time the cold weather lasts. 

The incubation period for the disease varies from eight to 
twenty days under favourable conditions and complete wilt and 
death occur in from six to eight weeks after the first symptoms 
appear, if conditions are favourable for the fungus. Should the 
temperature be sufficiently raised before the plant dies, it wiU 
recover and produce a satisfactory crop during such time as 
the temperature remains high. Once the temperature drops in 
the autumn, wilt reappears, and the plant dies prematurely. 
Early summer temperatures, therefore, enable the plant to 
resist the fungus. It will at once be evident that good results 
may be obtained by artificially shortening the period of low 
temperature, and in glasshouses this may be done by increasing 
the boiler heat, and dosing down the houses in the middle of 
the day. 

The following cultural methods for controlling the disease 
have given satisfactory results. As soon as the wilt appears 
and it is. proved that Verticillium albo-atrum is the cairse, the 
average temperature of the houses should be raised above 77° F. 
by suitably increasing the boiler heat, regulating the ventilation, 
and closing down the houses for from two to four hours in the 
middle of the day. A thin coat of whitewash on the glass makes 
the conditions still more favourable for the plants. As little 
water as possible should be given to the roots, as heavy watering 
merely aggravates the wilting, but a light overhead damping 
helps the wilted plants to recover. The plants should be en¬ 
couraged to make fresh roots by heaping up the soil round the 
base of the stem. 

In one case sixty-eight per cent, of the plants in a nursery 
were showing symptoms of wilt disease before the above method 
were enforced, but a fortnight after only ten per cent, remained 
wilted. In view of the fact that the low spring temperatures 
are favourable to infection by Verticillium, some a^antage 
might be gained by planting later than normally, so" that the 
higher summer temperatures may arrive by the time the plants 
have reached a suitable stage for infection. 

Examination of the effect of kind of soil upon the inddence 
of the disease has shown that soils rich in humus yield a higher 
percentage of diseased plants than those of a poorer nature. 
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Besults obtained on the experimental plots at this station con¬ 
firm this—the greatest percentage of Verticillium wilt occurs 
on the plots receiving complete artificials with large amounts 
of dung. 

The Elimination of Sources of Infection .—^Too much stress 
eannot be laid on the fact that it is useless to sterilise the soil 
if centres of infection are allowed to exist in the neighbourhood 
©f the nursery. 

Certain workers have pointed out that- F. lycopersici will 
develop much more rapidly in sterilised soil than in ordinary 
nnsterilised soil. Presumably this is due to the fact that 
sterilisation eliminates a large number of bacteria and fungi 
organisms. We have found the same to be true for Verticillium 
albo-atrum, for plants growing in incompletely sterilised soil or 
re-infK5ulatod sterilised soil have a higlier percentage of disease 
than those in unsterilised soil. This is acoentuatfed if the soil 
be exceedingly rich in humus,' as is the case with sterilised 
cucumber soil, which is frequently used for tomato growing. 
The determination and elimination of infection centres thus 
become of vital importance. The fungal outgrowths at the 
base of dead diseased plants produce innumerable spores which 
become widely disseminated. These in themselves will Yiot carry 
the fungus over the period of winter, being destroyed by drying, 
but they readily germinate, and feeding on decaying plant 
material, produce carbonised hyphsB and microsclerotia, which 
are able to withstand winter conditions. Close examination has 
been made of small pieces of plant remains which have been 
unearthed from nursery soils, after the crop has been removed, 
and numerous tomato pests, including Verticillium albo- 
atrum, have been found upon them. Thus it is important to 
remove completely all dead plants before the fungal outgrowths 
appear, and in the process of cleaning up the nursery when the 
"erop is finished, to remove carefully as much as possible of the 
dead plant-remains. Careful attention to these matters will 
prevent the rapid spread of the disease. The best way to remove 
the crop, when completed, is to sever each plant about three 
inches from the ground before attempting to remove the roots. 
Tf the surface is quite clean before the roots are removed there 
is less chance of incorporating diseased material in the soil and 
the roots may then be carefully taken up, leaving behind only 
the very fine rootlets. 

.Another source of infection which becomes more and more 
evident is the contamination carried in “ strikes ” or baskets, 
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and a considerable n amber of cases have been noted, where 
infection with various diseases came from these articles. Such 
baskets may be so mixed at the market, that when they are 
returned, those from one nursery are sent to another and so 
•disease is spread. Baskets should not be taken near to the 
growing plants for fear of introducing some new trouble, and 
•during the winter months all baskets should be sterilised in 
readiness for the coming season. The importation of young 
plants from other nurseries is a procedure to be deprecated, 
for it is a fruitful means of disease transmission. Contaminated 
water from surface wells is a 'constant source of infection with 
many diseases, and care should be taken to use a pure water 
supply. Potatoes and antirrhinums should not be grown in 
the vicinity of tomatoes as they are susceptible to Verticillium. 

Disease Resistant Varieties .—The production of resistant 
varieties has offered the most satisfactory and in some cases the 
only effective means of controlling a number of plant diseases. 
An attempt is now being made to raise a FcTfictHinm-resistant 
tomato, the necessity being borne in mind of producing a plant 
which will yield a good crop of well-formed fruit. 

**»••• 

THE PRINCIPLES OF POULTRY 
FEEDING. 

II. 

Value in Comparison with other Feeding Stulls.— The value 
•of any feeding stuff can be estimated with accuracy only after 
taking into consideration many factors, and poultry-k^pers 
desiring to familiarise themselves with these factors should 
study “ Rations for Live Stock,” by Professor T. B. Wood, of 
Cambridge University.* 

Briefly, it may be said here that whilst experimental work 
in coimection with cattle, horses, sheep and pigs has advanced 
so far that the quantities of digestible proteid and starch 
equivalent required daily by idle horses, horses on heavy work, 
store cattle, cows giving different quantities of milk, etc., are 
known, no similar information regarding poultry is available. 

In the meantime, probably the best method for the poultry- 
keeper who wishes to estimate the value of any feeding stuff 

* Miscellaneoua Publication No. 32, to be obtained from the Miniatry, 
J.0, Whitehall Place, S.W.l. Price 6d. net, poet free. 
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for his poultry will be to examine the digestible nutrioits- 
shown in the table, to take into consideration the amount of 
fibre and ash or mineral matter which the feeding stuff con¬ 
tains, and then to calculate the proportion between the pro* 
teids on the one hand and the carbo-hydrates and fats on the 
other hand which the total ration contains. This proportion 
is known as the nutritive ratio and is shown in the table for 
each individual feeding stuff. For example, in the case of 
maize and maize meal, it will be seen that for every part of 
proteids there are 11 parts of carbo-hydrates and fat. This 
ratio is calculated by multiplying the percentage of oil by 2.6, 
adding the percentage of digestible carbo-hydrates and dividing 
the result by the percentage of digestible proteid. For example, 
in the case of maize :— 

(Diprestible oil x 2 n, r Soluble Caib o- hycliate^^. 

Digestible Proteid. 

+ .. 65 ;7 ^ 10 82 = approx 11. 

therefore nutritive ratio is as 1 is to 11. 

This ration is found in practice to be too wide to form the 
whole ration for laying bens; the proteid content is too low 
and the fat-producing constituents are too high. The maize 
therefore is given in conjunction with other feeding stuffs 
richer in proteid and of a less fattening nature. It is necessary 
theorefore to calculate the nutritive ratio of the total mixture, 
and the simplest way of making this calculation is to ascertain 
the total digestible proteid and the total digestible carbo¬ 
hydrates and fat in the mixture and then work out the ratio 
as in the case of a single feeding stuff. Take for example the 
following nttion;— 

2 lb. o£ bian, 4 lb. middlings, 1 lb. of Sueaex ground oats, 1 lb. of 
maize gluten feed, 1 Ib. of ulovti meal, I lb of tiah meal. 

. Assuming that the grain feed used with this ration is 
2 lb. maize, 1 lb. wheat, 1 Ib. oate, 

and that the poultry receive during the day equal weights of 
the grain and mash rations; it is of little value calculating 
the nutritive ratio of the mash alone, and therefore the total 
food given through the day must be considered. Now on 
referring to the table, it is seen that bran contains 10.6 per 
cent, digestible proteid and therefore 2 lb. of bran will contain 
0.212 Ib. of this constituent. The table also shows that bran 
contains 6 parts carbo-hydrates and fats to every part of pro¬ 
teid and therefore 2 lb. of bran will contain 1.06 lb. digestibla 
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carbo-hydrates and fats. Following this method, the following, 
calculation can be made:— 




Digestible 

Proteid* 

Digestible 
Carbo-Hydrates 
and Fats* 

2 lb. bran . 

0*212 

X 

5 

= 

1*060 

4 „ 

middlings (coarse) 

0*562 

X 

4 

= 

2*208 

1 „ 

Sussex ground oats 

0*080 

X 

7 

= 

0*660 

1 

alfafa (lucerne) 

0*032 

X 

2 

saa 

0*064 

1 .. 

maize gluten feed 

0*200 

X 

3 

= 

0 600 

1 „ 

fish meal . 

0*727 

X 

0 

== 

0*000 

2 „ 

maize (kibbled) 

0*142 

X 

11 

= 

1*662 

1 « 

wheat . 

0*102 

X 

# 

= 

0*714 

1 .. 

uats ••• ... 

Total... 

0*080 

2127 

X 



0*660 

7*:^2H 


therefore nutritive ratio of total day's ration 


. 7 - 328 ^ 
■ 2127 ^ 


1 : 3-4. 


This ration for mash and grain is one which is often used, 
but it has a narrow or high nutritive ratio and it is doubtful 
whether such a high quantity of proteid in the daily feed ia 
either necessary or advisable. 

The following ration gives a wider nutritive ratio and is of 
a less forcing nature, but would probably produce equally as 
many eggs as the first ration with less risk to the health 
of the birds. A ration vdth a narrower nutritive ratio than 
1:4 is probably unnecessary for laying poultry and there is 
some evidence to show that an even vdder ratio than 1: 4J, 
which is-shown by the ration below, would give equally good 


results, whilst being cheaper and 

safer to use. 





Digestible 

Proteid* 

Digestible 
Carbo-Hydrates 
and Fats. 

2 lb. bran . 


0*212 

X 6 


1*060 

2 ,, middlings . 

... 

0*276 

X 4 


1*104 

2 „ Sussex ground oats 

... 

0*160 

X 7 

== 

1*120 

3 „ maize meal . 


0*213 

X 11 

aas 

2*343 

1 „ alfalfa (lucerne) 


0*032 

X 2 

□a. 

0*064 

1 „ fish meal . 


0*727 

X 0 


OOOO 

1 „ wheat . 


0*204 

X 7 


1428 

1 f, oats . 


0*080 

X 7 

ss 

0*680 

1 maize (kibbled) 


0*071 

X 11 

«a 

0*781 



1*976 



8*460 






mmsi* 

therefore nutritive ratio of 

total day’s 

ration 



« 1 : 

8*4g0_ 

1 : 4*28. 
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Neither the composition of the egg nor of the body of the 
hen is a Correct guide in deciding upon a suitable nutritive 
ratio. The following figures show the composition of the egg 
and also of the hen’s body:— 

I'rolein IM, Pat 10-12, Aah 1-0 

therefore nutritive ratio = 1 : ^ 

Fotal: —Protein 12*49, Fat 2*98, Ash 0*57 

therefoie nutritive ratio = 1 : ? ^ = 1 : 0*50. 

12*49 

Based on this analysis, the nutritive ratio of the egg itself 
is very high, namely, 1 to 2.28 whilst that of the body of the 
fowl is even higher, 1 to 0.59. To feed laying hens on a 
ration possessing so narrow a nutritive ratio as either of these 
would not oSy be likely to endanger the health of the birds, 
but would be a wasteful and expensive method of feeding. 

It should be clearly understood that the nutritive ratio is 
not a complete guide to the feeding value of a ration. Such 
questions as bulk, the inclusion of mineral salts, palatability 
and general suitability as a poultry food must also be taken 
into consideration, but generally speaking, the nutritive ratio 
is a useful guide to the poultry-keeper in making up his rations. 

Much doubt exists in the minds of many poultry-keepers as 
to which is the cheapest food stuff to buy at the various market 
prices quoted, and in “ Rations for Livestock,” colunm 17 of 
the tables shows .the “ linseed cake equivalent ” of many of the 
feeding stuffs. The figures in this column give the number o| 
lb. of average linseed cake required to produce in quadrupeds 
as much growth, fat, milk Or work as 100 lb. of the feeding stuff 
to which the figm-es apply, and so they permit a reliable com¬ 
parison of the productive value of different feeding stuffe. As 
linseed cake is not used, except perhaps to a negligible extent, 
in feeding poultry, maize meal has been taken for comparison 
. for the tables of this leaflet. The last column of the tables 
shows approximately the number of lb. of maize meal which 
have the same productive value as 100 lb. of the feeding stuff 
indicated. It should not be inferred from these figures that 
maize meal should be given undue prominence in a ration, or 
that it should be used to an undue extent by' itself; but other 
considerations being equal, the figures show the relative value 
of maize meal compared to other feeding stuffs in a poultry 
ration. The maize meal equivalent is also useful for arriving at 
a rough estimate as to the cheapest feeding stu% in the market. 
Strictly speaking, the manurial value should be taken into con- 
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Bideration before this comparison is made, bat since poultry 
mannre at present is not regarded by the poultry-keeper as of 
the same importance as the farmer regards farmyard manure, 
this consideration may be ignored at the moment. 


Feeding Stuffs. 

Chemical Analyses. 

Digestible Nutrients. 

Dry Matter. 

Proteid. 


Soluble 

Carbo-hydrates. 

1 

QD 

c 

s 

g 

s 

Soluble 

Cai bo-hydrates. 

Nutritive 

Ratio. 

111 

III 

i 

Cabbage . 

11-0 

1*6 

0*4 

6*9 

2*0 

1*2 

1*1 

0*2 

4*6 

1: 

6 

6*6 

Maize and Maize Meal 

87-0 

9-9 

4*4 

69*2 

2*2 

1*3 

7*1 

3*9 

66*7 

1:11 

1000 

Millet . 

87-B 

10*6 

3-9 

611 

8*1 1 

3*8 

8*0 

3*1 

45*8 

1: 

7 

70*0 

Oats. 

86-7 

103 

4*8 

68-2 

10*3 

3*1 

8*0 

4*0 

44*8 

1: 

7 

71*0 

Bye. 

86-6 

41-5 

1*7 

69*5 

1*9 ' 

2*0 

9*6 

1*1 

03*9 

1: 

7 

88*0 

Pasture Grass 

20-0 

3-6 

0-8 

1 9*7 

4*0 

2*0 

2*6 

0*4 

7*3 

1: 

4 

10*7 

Rye Grass . 

24-8 

2-9 

0*7 

11*5 

1 7*1 

2*6 

1*8 

0*3 

7*4 

1: 

7 

8*2 

Clover . 

19*0 

3*4 

0-7 

81 

5*2 

1*6 

2-5 

0 5 

6*3 

1: 

4 

9*0 

Meat Meal . 

89*2 

72-2 

13 2 

— 

— 1 

3*8 

67*2 

12 5 

— 

- 

^ j 

114*0 

Fine Middlings . 

87-3 

|15*7 

3-4 

64 0 

1*8 1 

2*4 

13*2 

3*0 

52*0 

1: 

5 

89-0 

Coarse Middlings or Shatps 

86‘r> 

16-4 

5-0 

56*2 

3*3 1 

8*6 

13*8 

4*3 

45*6 

1: 

4 

76*0 

Pollards . 

86‘7 

14 3 

4*8 1 

65*6 

7*7 1 

4-3 

11*6 

4*0 

44*6 

1: 

6 

690' 

Yeast (diied) . 

95-7 

'48-5 

0*6 1 

35*6 

0*6 ' 

10*7 

41*6 

02 

29*2 

1: 

1 

86*0 

Blootl Meal. 

86-0 

81-0 

0-8 i 

1*5 

— 

I 2*7 

72*7 

0*8 

— 

- 

- 

78*0 

Wheat . 

86*fl 

1121 

1*9 ! 

69*0 

1*9 

i 1*7 

10*2 

1*2 

63*6 

1: 

7 

88*0 

Sunflower Seed . 

92*5 

14*2 

32-3 

14*5 

28*1 

3*4 

12*8 

30*7 

10-3 

1: 

8j 

118*0 

Distillere’ Grains (wet) 

26-2 

' 8-4 

30 

10-4 

3*6 

0*8 

6*2 

2*6 

6*4 

1: 

2 

18*0 

Distillers’Giains (dry) ... 

92-0 

27-7 

11*6 

40*8 

10*1 

1*8 

19*6 

10*2 

26*3 

1 I- 

3 

65*0 

Buckwheat. 

86-9 

11-3 

2'6 

64*8 

14*4 

2*8 

8*6 

1*9 

42*3 

1: 

6 

620 

Barley aud Barley Meal ... 

85*1 

! 8-6 

1 5 

67*9 

4*6 

2*6 

66 

1*2 

62*2 

1:10 

85*0 

Dari . 

88-9 

9-6 

3*8 

71*2 I 

1*9 j 

1 2-4 

7-7 

30 

60*5 

1 

9 

91*0 

Rice . 

87*4 

6-7 

0*4 

78*0 

1*5 1 

1 0*8 

5*8 

0*2 

75*8 

1 

13 

100*0 

Beans and Bean Meal 

86-7 

25-4 

1-5 

48*5 

7*1 

3*2 

20*1 

1*2 

44*1 

1 

2 

77*0 

Peas and Pea Meal . 

86-0 

22-5 

1*6 

53*7 

5*4 

2*8 

19*5 

1*0 

49*9 

1 

3 

83*0 

Hemp Seed . 

911 

il8'2 

32-6 

21*1 

16*0 

4*2 

13*7 

29*3 

16*8 

1 

7 

117*0 

Soya Beans . 

900 

'33*2 

17*6 

30*5 

4*1 

4*7 

29*5 

15*8 

20*8 

1 

2 

96*0 

Soya Bean Meal . 

88*7 

'44-7 

1*6 

31*9 

51, 

5*6 

40-3 

1*4 

24*7 

1 

1 

87*0 

Milk (sw'eet) . 

12-8 

3-4 

3*9 

4*8 

— 

0*7 

3*2 

3*9 

4*8 

1 

4 

21*3 

Milk (sUm) .. . 

10-0 

1 8-6 

04 

6*0 

— 

0*8 

3*3 

0*4 

5*0 

1 

2 

11*4 

Linseed . 

92*8 

,24*2 

36*6 

22-9 

6*5 

3*8 

19*4 

34*7 

18*3 

1 

6 

184*0 

Linseed Meal . 

88*2 

,36-7 

3*1 

33*9 

9 0 

6*6 

30*8 

2*8 

27*2 

1 

1 

74*0 

Buttermilk . 

9*2 

3*6 

0*8 

4*1 

— 

0*7 

3*4 

0*8 

4*1 

1 

2 

11*4 

Maize Germ Meal . 

89*3 

,13*0 

13*5 

65*1 

4*1 

3*6 

10*4 

12*8 

46*8 

1 

7 

108*0 

Barley Brewers Grain (dry) 

89*7 

18*3 

6*4 

46*9 

16*2 

3*9 

13*0 

6*6 

27*6 

1 

4 

51*0 

Barley Brewers Gi*ain (wet) 

32*4 

7*6 

2*8 

14*6 

6*1 

1*4 

5*5 

2*4 

9*1 

1 

3 

200 

Barley Malt Culms . 

90*0 

24*4 

2*0 

42*4 

14*0 

7*2 

19*9 

1*5 

30*9 

1 

3 

88*3 

Fish Meal . 

87*0 

66*6 

4*4 

2*1 

— 

2*7 

72*7 

0*8 

— 

- 


66*0 

Maize Gluten Feed . 

89:6 

23*6 

3*4 

56*7 

3*5 

2*5 

20*0 

2*7 

49*3 

1: 

; 3 

91*0 

Maize Gluten Meal . 

90*9 

35-6 

4*7 

47*6 

2*1 

1*1 

30*6 

4*4 

42*6 

1: 

; 2|l01*a 


Price comparison is arrived at in the following manner:— 
If the price of maize meal is ^10 5b. Od. per ton and the price 
of feed oatmeal £11 15s. Od. per ton, on referring to the table 
we find that the maize equivalent of oats is 71, i.e., 71 lb. of 
maize meal is of the same productive value as 100 lb. of oats; 
the price of feed oatmeal, namely, £11 15 b. Od. is therefore 
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divided by 71, showing that the cost per tmit of maiiie meal 
equivalent in oats is abont Ss. 4d; The cost per onit of nudze 
meal would be ;£10 5 b. Od. divided by 100, namely, apptoid- 
mately 28., so that unless the poultry-keeper for some particular 
reason desires to use feed oatmeal instead of maize meal, maize 
meal is much the cheaper purchase at these prices. 


Chemical Analyses. 


Digestible Nutrients, 


Feeding Stuff«. 

— 

Dry Matter. 

‘3 

' 

1 

1 

1 

Soluble 

Carbo-hydrates. 

Fibre. 

xi 

Proteid. 

0 

Soluble 

Carbo-hydrates. 

Nutritive 

Ratio. 

1 

1 

ll 

H 

1 

^Sussex Ground Oats 

! 

8G7 

10-3 

4-8 

68-2 

10-3 

31 

6-0 

4*0 

44*8 

1: 7 

7 

10 

Oatmeal . 

‘91*4 

140 

9*4 

660 

1-2 

1*8 

1 _ 

_ 





-Groats . 

,91*6 

14 3 

8-7 

66-0 

1*8 

1*4 

1 _ 


_ 




Wheat Bran. 

86-4 

13-5 

3-9 

53*0 

10-G 

5*4 

'l0*6 

2*8 

:W-0 

1: 6 

! 53*0 

Olover Meal. 

83-5 

13-5 

2-9 

371 

'24*1 

6-0 

8*3 

1*7 

26*0 

1: 6 

26*0 

Turnips . 

1 8-5 

1-0 

0-2 

6*7 

0 9 

0*7 

0*6 

_ 

5*2 

1: 9 


5*1 

Swedes . 

'll*5 

1-3 

0-2 

8-1 

1 2 

0-7 

1*1 

— 

75 

1: 7 


8*1 

Mangolds . 

13-2 

1-2 ! 0 1 |10*2 

0*8 

0-9 

0*7 

_ 

9*4 

1:14 


8*5 

Potatoes . 

23-8 

21 

01 

19-7 

0-9 

I'O 

1*1 

_ 

17*7 

1*1 

22*3 

Parsnips . 

15-0 

1-3 1 0-3 

11*3 

1-2 

0*9 

1*0 

0*1 

10*9 

l*l2 

12*4 

Oarrots . 

13-0 

1-2 

0-2 1 

9*3 

1-4 

0-9 

0*8 

0*1 

8*9 

1:12 

10*0 

Kohl Rabi. 

12*7 

2-0 

0 1 

82 

1*4 

1*0 

0*7 


7*4 

1:11 


9*6 

Mangolds cYellow-fleshed 
Globe or Tankard) 

13-2 

I'2 

01 

10 2 

0-8 

0*9 1 

0*7 


94 

1:14 


8-1 

Mangolds (Long Bed) 

131 

M) 

01 

10*3 

0*8 

09 , 

0*7 

_ 

9 5 

1:14 


8*1 

Kohl Babi (leaves). 

135 

2-8 

0-4 , 

7-1 

1*6 

1*6 

1*9 

0*2 

5-7 

1: 4 


7*6 

Kale (Thousand Head) 

14-8 

2 :) 

0-3 ' 

8-7 

1-7 

1*6 

1*8 

0*2 i 

7*0 

1: 5 

9*5 

Bape . 

141 

2-8 

0-8 1 

5-7 

3-5 

1-3 1 

2*0 

0*5 1 

3*9 

1: 3 

6-:i 

Lucerne (beginning to flower),24*0 

4-5 

0*8 

9*6 

6-8 

2*3 

3*2 

0*4 

6*3 

1: 9 


7*7 

-Clover (Alsike) . 

15*0 1 3 3 

00 1 

•5 1 

4-5 

1*6 ' 

21 

0*4 

3(> 

1: 3 

5*1 

„ (Crimson) . 

18-5 

2-8 

0-7 1 

6-9 

62 

1*9 , 

21 

0 5 

.va 

(i-8 

1: 5 

6-7 

Lucerne (before flowering) 124 0 

4-5 

0-8 1 

9-6 

6*8 

I 2*3 

3*2 

04 

1: 2 


7*7 

„ (in full flower) .. 

24 0 

3-9 

0-8 1 

9*3 

7-8 

2*2 1 

2*7 

04 

5*7 

1: 3 

7*4 

Palm Nut Kernels . 

8-1 

48-8 1 

26-8 

5-8 

1*8 1 

8*0 

46*5 

J2*5 

1:16 

175 

-Oocoanut Cake Meal ... i8S 7 

19 5 

0-7 

42-6 

13-6 

6*4 

15*3 

6*5 

35 4 

1: 4 

81*0 

Hemp Seed Meal . 

88-7 

34-8 

1*7 1 

16 8 

25*7 

9*3 

26*2 

1*3 

8 9 

1: 1 

36*(; 

Palm Nut Kernel Meal 
(extracted) . 

90 0 

19-0 

1 1 

2'0 

16-U 

4*0 1 

17*1 

1*9 

43*5 

1: 3 

79*0 

Bape Meal (extractetl) 

89-3 

30*9 

31 ,32 7 

9 3 

7*3 

30*7 

2*4 

26*2 

1: 1 

66*0 

Sunflower Cake (decorti¬ 
cated) . 

m 

37-4 

i 

13-8 i20-4 

121 

6*7 ' 

33*6 

12*2 

14*6 

J: 1 
1: 1 

86*2 

Sesame Meal (extractetl) ,.. 

94-0 

16-4 

2-4 

m 

7 7 

10*8 

41*8 

2*2 

14*9 

69*0 

Apple Pomace (fresh) 

25-8 

1-5 

1-1 

7-1 1 

4 7 

1*4 , 

0*7 

0*3 

11*9 

1:18 

15*5 

„ „ (dried) ... i88-3 | 

4-0 

3-5 : 

>1*8 

^7*2 

1*8 

1*6 

1 7 ! 

UGH 

1:26 

38*2 

Maize Malt Culms . 8(1 20*7 ' 

14 6 

I9'6 

6-8 

6*9 

17*4 

12*4 : 

14*9 

1: 4 

68*8 

Maize Meal (from comfloui) 

1 9*2 

3*8 ( 

»8-7 

1-9 

1-4 1. 

6*0 

3*5 ( 

53*7 

1:13 

96*0 

Kice Feeding Meal . 1^7 1 ^ 12*0 * 12-0 1 

5*2 

8*0 ; 

10*2 

‘6*8 

10*2 : 

16*2 

1: 9 

83*0 


Take again a comparison between the grains dari and maize. 
If the price of dari be £-9 per ton and maize £9 lOs. Od. per 
ton, then the price per unit of maize meal equivalent in dari is 
J9 divided by 91, which equals, roughly, 28.. whilst the price 






1928.1 


Mokthlt Notes on Feedino Stuffs. 


468 


j;)er unit of maize at £9 10s. Od. per ton is about Is. lid., and 
on this basis maize is a cheaper grain for the poultry-keeper to 
purchase than dari. 

General. —Methods of feeding poultry in practice are largely 
influenced by considerations of economy in labour and by the 
system of poultry-keeping adopted, '^ere poultry are kept 
merely as a subsidiary occupation or in very small numbers 
merely for the purpose of the family supply, economy in labour 
is not of such vital importance as it is on a large commercial 
egg farm, where thousands of birds are kept and reared. In 
the latter case all superfluous work must be rigidly cut out and 
•the routine of the farm organised in such a way that, with due 
regard to efficiency, labour is cut down to the absolute minimum. 

Again, where the poultry enjoy free range over an ordinary 
mixed farm and are thus enabled to find a great deal of their 
own food, the methods of feeding adopted differ considerably 
from those of the average commercial egg farm, where the birds 
are more or less permanently confined on limited areas of land. 

The conditions under which poultry are kept in this country 
vary so widely and there is such a large variety of feeding stufb 
which can successfully be utilised for poultry, that in an article 
of this character the subject of feeding can only be treated upon 
general lines and no definite rules can be laid down as to the 
■best methods of feeding or the best rations to employ. 

In the case of backyard poultry-keepers, who wish to use 
household scraps and surplus material from the garden and 
allotment, it is impossible to lay down definite rules for the prac¬ 
tical application of the foregoing principles, as the quality and 
•quantity of the materials available for use vary so greatly. It 
should, however, be remembered that meat and fish scraps are 
rich in proteids and therefore tend to narrow the nutritive ratio, 
•whilst material of a vegetable character will tend to widen it. 

MONTHLY NOTES ON FEEDING 
STUFFS. 

E. T. Hai.nan, M.A., Dip.’Agric. (Cantab.), 

Animal Nutrition Ingtitvte, (lambridge Unweraity. 

Teedlng Value of Alfalfa Meal. —A correspondent has asked 
for information on the value of alfalfa meal for poultry, and 
cows and pigs in winter. Alfalfa is best known in this country 
as lucerne, and alfalfa meal con^sts of the dried lucerne plant 
-disintegrated into a meal. Like clover meal it is chiefly used 
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for poultry kept on an intensive or semi-intensive system, 
where supplies of green food are scarce or not available. At 
18s. 6d. per cwt., the price quoted by the correspondent, the 
cost per unit starch equivalent works out at no less than 1^. 
Tt is, therefore, a very dear feeding stuff, and in the case of 
pigs and cows it would be more advantageous to feed lucerne 
hay rather than lucerne meal, if it is desired to feed this material 
at all. Green lucerne is very useful as a supplement to any 
rations containing maize or maize meal, since, besides 8nf>ply- 
ing protein it is fairly rich in the ash constituents needed by 
growing stock. 

Use of Cod Liver Oil and Fish Meal. —^Recent work carried 
out at the Bowett Research Institute, Aberdeen, and reported in 
the Scottish Journal of Agriculture, deals with the value of cod 
liver oil for feeding purposes, and the connection between fish 
meal feeding and taint in bacon. 

In the poultry tests, feeding tests were carried out concur¬ 
rently at the three Scottish Colleges of Agriculture, and at the 
Bowett Institute, the object being to test the influence of cod 
liver oil on (a) growth, (b) egg production, and (c) hatchability 
of eggs. The basal ration used was the diet usually fed at each 
station, and cod liver oil was added in small amounts (usually 
1 c.c. per bird). 

Growth .—The results of these tests indicate that, with an 
ordinary commercial diet, there is no material advantage gained 
in feeding cod liver oil. In the tests in question, the control 
birds without cod liver oil put on as much weight as those with. 

Egg Production .—^In these tests, the birds were kept under 
strictly controlled conditions, and the results obtained showed 
no evidence of any beneficial effects that could be ascribed to 
either cod liver oil or linseed oil. 

IlatchahiUty .—With regard to this experiment eggs from 
hens in the egg production experiment were hatched to see 
whether the cod liver oil or linseed oil had any influence on the 
hatchability of the eggs. From the data at present available 
it would appear that the percentage hatchability was not in¬ 
creased by the use of either cod liver oil or linseed oil. 

Fish Meal and Taint in Bacon .—^Pig feeding experiments 
were carried out at the Bowett Institute to determine (1) whether 
fishy taste in bacon was caused by the addition of fish oil to the 
diet of pigs, and (21 whether the addition of fish oil results in 
improved health or rate of growth. The space at the writer’s 
disposal does not allow a comprehensive treatment of these 
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DmowTioir. 

Prioo 

psr 

Prioeper 


llmincial 

Valuo 

JSL 

£ s. 

Cost of 
Food . 
Value p«r 

Starch 

Bquiv. 

lOUb. 

Price 

Prioe 
per lb. 
Btardi 


Qr. 

a lb. 

Cwt. 

8. 

Ton. 

£ a 

Ton. 

£ a 

Bquiv. 

a 

Eqniv. 

d. 

Wheat, British 



11/6 

U 

10 

0 

16 

10 

14 

71*6 

3/- 

1*61 

Barley, British Feeding 

— 

— 

9/3 

9 

5 

0 

12 

8 

13 

71 

2/6 

1-29 

„ Banubian „ 

80/- 

400 

8/6 

8 

lot 

0 

12 

7 

18 

71 

2/3 

1*20 

„ Persian „ 

27/0 


7/7 

7 

12 

0 

12 

7 

0 

71 

-V- 

1-07 

Oats, English White 

— 


11/6 

11 

10 

0 

14 

10 

16 

69‘r) 

3/8 

1-96 

„ „ Black A Grey 

— 

— 

11/2 

11 

3 

0 

14 

10 

9 

69-5 

3/6 

1*87 

„ Scotch White 

— 

— 

12/S 

12 

13 

0 

14 

11 

19 

.59*5 


2*14 

„ Cana<lian No. 2 











Western 

29/3 

320 

10/3 

10 

5 

0 

14 

9 

11 

69-5 

3 3 

1*74 


27/« 


9/9 

9 

15 

0 

14 

9 

1 

59*5 

3/1 

1*66 

,, Feed 

27/3 


9/6 

9 

10 

0 

14 

8 

16 

59-6 

2/11 

1*66 

„ Amei-ican 

25/0 


8/11 

8 

18* 

0 

14 

8 

4 

69-6 

2/9 

1*47 

„ Argentine - 

24/6 


8/7 

8 

12 

0 

14 

7 

18 

696 

2/8 

1*43 

Maize, American - 

41/- 

480 

9/7 

9 

12 

0 

13 

8 

19 

81 

23 

1*20 

Argentine - 

41/3 


9/7 

9 

12 

0 13 

8 

19 

81 

2/3 

1-20 

Beans, Kangoon • 
MiUers’ offals— 

— 


8/3 

8 

5 

1 

13 

6 

12 

07 

2/- 

1-07 

Bran, British - 

— 

— 

— 

6 

0 

1 

8 

4 

12 

45 

2/1 

1*12 

„ Broad 

Fine middlings (Im- 

— 

— 

— 

7 

0 

1 

8 

5 

12 

45 

2/6 

1*34 

ported) 

— 

— 

— 

8 

10 

1 

3 

7 

7 

72 

2/1 

1*12 

Coarse middlings 












(British) 

— 

— 

— 

8 

0 

1 

3 

6 

17 

64 

2/2 

1*16 

Pollards (Imported) 

— 

— 

— 

6 

2 

1 

8 

4 

14 

60 

1/7 

0*85 

Barley Meal • 

— 

— 

— 

9 

12 

0 

12 

9 

0 

71 

2/6 

1*34 

Maize ,i * * - 

_ 

— 

_ 

10 

6 

0 13 

9 

12 

81 

2/4 

1*26 

„ Germ Meal - 

_ 

— 

_ 

8 

12 

1 

0 

7 

12 

8.>*3 

i/9 

0*94 

„ Gluten-feed 

— 

_ 

_ 

8 

16 

1 

7 

7 

8 

75*6 

1/11 

1*03 

Ixwust Bean Meal 

— 

— 

_ 

8 

0 

0 

10 

7 

10 

71*4 

2/1 

1*12 

Beau Meal • 

— 

— 

— 

12 

1 

1 

13 

10 

14 

67 

3/2 

1*70 

Fish „ . - . 

— 

_ 

_ 

16 

5 

4 

9 

1 11 

16 i 

53 

4/5 

2*37 

Linseed 

_ 

_ 

_ 

21 

0 

1 

12 

I 19 

8 

119 

3/3 

1*74 

„ Cake, English 








1 




(y7o oil) 

— 

— 

_ 

10 

10 

1 

19 

: 8 

11 

74 

2/4 

1-26 

CottonseedCake. English 
(Egyptian 
Seed) 








1 




WL ?>i) 

— 

— 

— 

1 7 

.5 

1 

16 

5 

9 

42 

2/7 

1*38 

»> n Egyptian 

W.oil) 
Coconut ( ake (67o oil) 













— 

— 


7 

2 

1 

16 

5 

6 

42 

2/6 

1*34 

_ 


_ 

8 

7 1 

1 

11 

6 

16 

73 

I/IO 

0*98 

Palm Kernel Cake 












(ilVoOil) 

— 

— 

_ 

5 

10* 

1 

4 

4 

6 

75 

1/2 

0*62 

„ „ Meal 

[ 











(2"/« ) 

— 


_ 

4 

17 

1 

5 

3 

12 

71-8 

V- 

0-54 

Feeding Trt acle - 

— 


— 

6 

2 

0 

9 

4 

13 

51 

1/10 i 

0*98 

Brewers* grains,dried,ale 

— 

— 

— 

6 

7 

1 

4 

6 

3 

49 

2/1 

1*12 

„ „ „ porter 

— 

— 

— 

6 

17 

1 

4 

4 

13 

49 

1/11 

1-03 

„ „ wet, ale 

— 

— 

— 

0 

17 

0 

9 

0 

8 

15 

0/6 

0*27 

„ „ wet, porter 

— 

— 

— 

0 

16 

0 

9 

0 

6 

15 

0/6 

0-22 

Malt Culms • 


L 


8 

0* 

1 

15 

6 

6 

43 

2/11 

1-56 


• At Liverpool. 


NOTl.—The prioee quoted obove repreeeut the OTerege prioee «t which ootual wholeeolo 
tnseactlous have taken place in London, nnlen otherwiee itated, and refer to the price ex mill or 
•tore. The prices were onrrent at the end of June and are, as a rale, ooniiderablv lower than 
the prices at local ounntry markets, the difference being due to carriage and dealerr oommieaion. 
Bnym can, however, easily compare the relative prioee of the feeding stuffs on offer at their local 
market by the method of calculation used in them nutes. Ttans, snppoae coconut oaks la offered 
locally at £10 per ton. Its mannrial value is £1 Ids per ton. The food value per ton is tharaf^ 
£9 0«, per ton. Dividing this figure by 78, the starch eouivalent of eoonnnt cake ae gim in 
tha table, the cost per unit of stanm eqtdvalent te Ts. id. Dividing ihie again 834, the iiliiliii 
of pounds of starch eouivalent in 1 unit, the edit per itv of starch equivalsi^ is l*3ld. A 
eafoalatiou win show the relative cost per ib. of starch equivaleiit of otmnr fseding stnffk on the same 
local market From the results of snoh calonlations a buvsr ean deimmins whi<m fCedingstuff g^ves 
him the bast value at the prices quoted on his own market The manurial value per ton figoras ere 
ealeulateden the basis of tMloUowittf unit prio•l^->K, lit Id.; PiOs,gt4d.t J^O,8t 


f 
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tests, bat the main facts are as follows :—i groups of pigs 
were fed, the main diet being a mixture of maize 10 parts, oats 
1 part, sharps 1 part, fish meal 2 parts. In addition, Group 1 
received cod liver oil (2 oz. to every 15 lb. of mixed meals); 
Group 2 herring oil; Group S olive oil; Group IV maize. The 
maize given to Group IV was added in amount sufficient to yield 
the same starch value as the oils. 

The rates of gain in weight of the four lots were uniform, the 
addition of vitamin A rich cod liver oil, for the period under 
test, showing no beneficial result. 

The amount of oil fed to one pig out of each group was in¬ 
creased towards the end of the test to If oz. per day to intensify 
any possible tainting effect that might be produced. The bacon 
from all the pigs was too oily. The bacon from the herring oil 
group had a markedly offensive fishy taste and was quite un¬ 
eatable. The cod liver oil group also had a distinct fishy taste. 
In a previous experiment at the Rowett Institute it was shown 
that taint was produced from fish meal containing 6‘4 per cent, 
of oil, but not from that containing only 2'3 per cent, of oil. The 
results of these experiments indicate that the oil in fish meal is 
the source of taint, and the tendency of fish meals to cause a 
taint in bacon is in proportion to the percentage of oil present. 

Farm Values, 


CROPS. 

Yalneper 
Ton on 
FArm. 

£ i. 

Ifanurlal 
Value per 
Ton. 

£ a. 

Food 

Value per 
Ton. 

£ 1 . 

starch r""* 

1 a.d. 

Market 
Valnepei 
lb. fi.K. 

d 

Wheat. 

8 17 

0 16 

8 1 

71*6 

2 

3 

1*20 

Oata. 

7 8 

0 14 

6 14 

59*5 

2 

3 

1*20 

Barley. 

8 12 

0 12 

8 0 

71*0 

2 

3 

1*20 

Potatoes - 

2 4 

0 4 

2 0 

180 

2 

3 

1*20 

Swedes - - - . 

0 18 

0 2 

0 16 

7*0 

2 

.3 

1*20 

Mangolds .... 

0 17 

0 3 

0 14 

6*0 

2 

3 

1*20 

Gk)od Meadow Hay 

3 19 

0 14 

3 5 

31*0 

2 

1 

1*12 

Good Oat Straw • 

2 2 

0 7 

1 15 

17*0 

2 

1 

1*12 

Good Clover Hay 

4 8 

1 1 

3 7 

32*0 

2 

1 

1*12 

Vetch and Oat Silage • 

1 18 

0 8 

1 10 

14*0 

2 

2 

1*16 
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PRICES OF ARTIFICIAL MANURES. 

Note.— UuleBB otherwise stated, prices are for not less than 2-ton lots f.o.r. in 
towns named, and are net cash for prompt delivery. 


Average Trtce'peTtvnT!!!^ 
week tending July llth. 


Desobiption 

Bristol 

Hull 

L’pool 

L'ndn 

Cost pel 
Unit at 
London 

Nitrate of Soda (N. 15^ per cent.). 

A B. 
18.10 

A B. 

13.16 

£ 8. 
13.10 

£ s. 
12.17 

8. d. 

16. 7 

„ „ Lime (N. 13 per cent.) . 


... 

... 

12.10 

19. 3 

Sulphate of Ammonia, ordinary 





(N)13. 1 

(A. 26J per cent.) 

13.12* 

13.12* 

13.12* 

13.12* 

II n II neutral 






(A. 26J per cent.) 

14.16* 

14.15* 

U.15* 

14.15* 

(N)18.11 

Eainit (Pot. 124 percent.). 

... 


... 

1.17 

3. 0 

,, (Pot. 14 per cent.) . 

2. 6 

2. 1 

2.10 

2. 6 

3. 3 

Muriate of Potash (Pot. 60 per cent.) 

9.10 

7.10 

8. 0 

7.15 

3. 1 

Sulphate of Potash (Pot. 48 per cent.) 

... 

12.16J 

11.16 

11. 0 

4. 7 

Ba«ic Slag (T.P. 86 per cent.) . 

... 



2. 1 

„ „ (T.P. 30 percent.) . 


... 

... 

EEI 

2. 0 

„ „ (T.P. 26 per cent.) . 

2.i3§ 

2.10§ 

... 

... 

... 

„ „ (T.P. 24 per cent.) . 

2. 9§ 

2. 6§ 

2. 7§ 

... 

... 

„ „ (T.P. 20-22 per cent) . 


2. 3§ 

. 

2. 7§ 

2. 4 

„ „ (T.P. 18 per cent.) . 

2.’’3§ 

... 

2. 0§ 


1 *** 

Superphosphate (S.P. 36 per cent.) 

4. 7 


4. 6§ 

3.15 

2. % 

„ (S.P. 30 per cent.) 

3.17 

3. *6 

3.16§ 

3. 7 

2. 3* 

Bone Meal (T.P, 46 per cent.) . 

9.10 

9.10t 

9. 0 

8. 7 

... 

Steamed Bone Flour (T.P. 60 per cent.) ... 

8.10t 

7. 2t 

7. 0 

6.10 

... 

Fish Guano (A. 9-10, T.P. 16-20 per cent.)... 

12.15 


12. 5 

13.12 

... 


Abbreviations; N,-«Nitrogen ; A.»Ammonia; S.P.—Soluble Phosphate ; T.P.* 
Total Phosphate; Pot.=5*Pota8h. 

* Delivered in 4-ton lots at purchaser's nearest railway station. 

4 Delivered (within a limited area) at ptirchaser's nearest railway station. 

I At Qoole. 

$ Prices include cost of carriage from works to town named. Hull prices indnde 
delivery to any station in Lincolnshire or Yorkshire; London prices include delivery 
within a limited area. Cost to purchasers in other districts will be greater or less 
according to the distance of different purchasers from the works. 


Thb New Zealand Government have notified the Ministry 
that the shipment of cattle, sheep and pigs from this country 
Shinment ol IJve ^ Dominions will in future be subject 
Stock to ^ following conditions:— 

New Zealand month from the date of an out- 

break of Foot-and-Month Diseaae no shipments may 
be made: provided, however, that an outbreak in one country shall not W 
held to prohibit shipments from the others—e.p., an outbreak in England will 
not prevent shipments of cattle, etc., from Scotland or Ireland. 

(2) After one month from the date of the last outbreak, cattle, sheep or 
pigs may be shipped at London, Liverpool or Glasgow to New Zealand from 
any part of the country, provided that, until three months have elapsed from 
the date of an outlsreak, no shipment shall be made of cattle, sheep or^igs 
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which have been, since the date of that outbreak, within a radios of 16 miles 
round the seat of the outbreak. 

(3) Provided that special authority may be given to permit shipment of 
cattle, sheep or pigs from approved areas after segregation in approved 
premises at the port of loading for 14 days, provided that during that 
period outbreaks of Foot-and-Mouth Disease had not occuired at the poit of 
segregation nor in the areas from which any of the animals originated, nor 
had become epidemic in character. 

(4) The fodder accompanying the animals must be the product of a county 
where no Foot-and-Mouth Disease has existed for sfx mouths piior to dafe of 
shipment, and must be sent direct from such county to the ship’s side, accom¬ 
panied by a statutory declaration from the supplier as to its origin.* 

It will be necessary for the New Zealand Government Veterinary UfBcer 
(New Zealand Government Offices, 415, Strand, London, W.C.2.) to be 
personally satisfied us to origin of any fodder shipped, and approval must be 
obtained in each case before definite arrangements aie made as to purchase. 

The above also applies to fodder accompanying hoises. 

(5) No fodder will be allowed to be landed in New Zealand. 

(6) The usual owner’s declaration and Veterinary Certificates must be 
furuibhed. 


Damage by 
Marking ol 
Sheep. 

from this cause, 


Thb Ministry desires to draw the attention of farmers and 
flock owners to the damage which is caused to the wool and 
skin of sheep by careless pitch-branding. 
From information which the Ministry has 
received, it is very evident that consider¬ 
able damage and loss are annually incurred 
and an examination of pelts shows that in 
many cases the branding iron has inflicted a wound which has 
so marked the skin that the dressed pelt is useless for any good 
class of trade. The consequent serious loss could easily be 
obviated if'branding were carefully done. Neither branding 
irdn nor pitch should be so hot as to bum the skin, but just 
hot enough to leave a clean neat mark. Burning is especially 
apt to occur if branding is done at clipping time or too soon after 
clipping, and farmers should therefore be careful not to perform 
clipping and branding at the same time. The best time to brand 
sheep is a week or two after clipping, when the wool has grown 
a little. 

There is reason to believe that hill sheep are more liable to 
be damaged by pitch branding than the better conditioned 
sheep of the lowlands, but if sufficient care is not taken lowland 
sheep will be damaged no less than the others. An investigation 
is being made with a view to finding some satisfactory alternative 
method of marking sheep The difficulty in the past has been 
tliat while pitch or tar branding is liable to spoil both the wocd 
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and the pelt, alternative preparations have proved to be non- 
pem^ent or to be otherwise unserviceable. 

It is expected by the World’s Dairy Congress Committee for 
England and Wales that about 80 persons from this country will 
The World’s EngUsh delegation to the World’s 

_ . _ Dairy Congress to be held at Washington 

■ on 2nd and 8rd October, at Philadelphia 
on 4th October, and at Syracuse on 5th-10th October next. 

The opportunity will be taken by some members of the 
delegation of visiting places of general interest in the United 
States. At Washington, the delegates will have an opportunity 
of inspecting the Government’s laboratories and experimental 
stations, Ac. At Syracuse, the National Dairy Exposition wiU 
be held at the same time as the Congress and complete exhibits 
in connection with various branches of the milk industry in the 
United States and Canada, from dairy cattle to the latest 
machinery for the manufacture of dairy products, will be on view. 
There will be an international dinner on the evening of 
10th October, at which it is expected representative dairy 
scientists and industrial leaders from all parts of the world will 
be assembled. Any further information can be obtained from 
the Secretary of the Committee for England and Wales at the 
offices of the Ministry of Agriculture, 10, Whitehall Place, S.W.l. 


The high form of intensive cultivation practised by glass¬ 
house growers has problems of its own which are not easily 
dealt with at any of the ordinary Agricul¬ 
tural Besearch Stations, and the industry 
was particularly fortunate in being able to 
set up a special station at Cheshunt to 
investigate problems associated with 


Beport of the 
Experimental and 
Besearch Station, 
Ohedmnt. 


glasshouse crops. 

The Station has made very considerable progress, and its 
Eighth Annual Beport (1922) contains much valuable, informa¬ 
tion relating to the tomato and cucumber crops and their 
diseases. .The Director has given some interesting notes oif 
“ Mosaic Disease,” which, though commonly associated with 
pot^oes, yet, neverlheless, attacks other plants, inrtlnding 
tomatoes and cucumbers. The experiments on this dinftfttw 
recorded in the report aru a vtduable addition to our knowledge 
of the subject. 




470 


POVLTBY BsSBABOH. 


[AtJO., 


The Station has received a special grant from the Ministry 
to study the effect of charging the atmosphere in which the 
plants are growing with large amounts of carbon dioxide gas, 
and the report gives an account of the preliminary investigation 
that has been made. This is a particuarly important problem 
which has been arousing much interest in the industry. 

Certain pests, like wood-lice and red spider are ever trouble¬ 
some to glasshouse crops, and growers will therefore welcome 
the recommendations for their control made by the Station 
Entomologist. 

Generally, the report is an extremely helpful and important 
contribution to literature on glasshouse cultivation; and the 
logical way in which the recommendations have been drawn 
from the results of experiments will be convincing to the 
practical grower. 

»««•«* 

The Ministry has received the approval of the Treasury and 
the Development Commission to a total capital expenditure of 
'Daaa 4 i»>ii £4,850 ou a Bchcme for assisting scientific 
' research in poultry breedmg, nutntion, and 

disease. The breeding and nutrition research work under the 
scheme will be carried on at the Cambridge School of 
Agriculture, and the disease research work at the Ministry of 
Agriculture’s Veterinary Laboratory at New Haw, Weybridge. 
One-fourth of the total capital expenditure will be contributed 
by the poultry industry itself, and this amount will be collected 
by the National Poultry Council. The remaining three-fourths 
will be a grant from the Development Fund out of the moneys 
provided for agricultural development and research under the 
Com Production Acts (Eepeal) Act, 1921. The entire cost of 
maintenance will be provided out of the same fund until 
81st March, 1927. 

The Scheme also provides for poultry educational work and 
commercial experiments at Harper Adams Agricultural College, 
Newport, Salop, for practical breeding experiments for egg- 
production at a centre in the North of England, and for experi¬ 
ments in breeding for table poultry production at a centre in the 
South of England. Arrangements are, however, not yet 
complete for a beginning to be made on these three subsidiary 
parts of the scheme. 
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Expbbihbiits in the preservation of eggs were carried out in 
the Poultry Department of Cornell University, U.S.A., in 1916- 
— . ■ , 1918, and the results are described in the 

.. Journal of the American Association of 
* /_ Instructors and Investigators in Poultry 


olEggs. 


Husbandry for June, 1919. 


The treatments tried were:—dipping in hot water for six 
seconds, dipping in boiling water for six seconds, coating with 
vaseline, coating with paraffin wax and with a mixture con¬ 
sisting of five parts vaseline to two parts paraffin wax, and 
preserving in solutions of sodium compounds. After treatment 
some of the eggs were kept under cellar conditions and some in 
cold storage. 

One very striking fact brought out was that paraffin wax 
apparently had a detrimental effect on the eggs which were 
treated with it. One lot of eggs was dipped in melted paraffin 
wax BO that each egg was entirely coated. Half of these eggs were 
placed in cold storage and the other half kept under cellar 
conditions. When these eggs were examined it was found that 
all of them were rotten. It would seem, therefore, that coating 
with paraffin wax is worse than useless since the cold storage eggs 
which were not treated at all were mostly fit to eat. One lot of 
eggs was then coated with a mixture of vaseline and paraffin 
wax in the proportion of five to two, and half the eggs were 
placed in cold storage and the rest kept under cellar conditions. 
Of the eighty eggs kept under cellar conditions all but twelve 
were rotten, and these twelve were not fit to eat. Of the eggs 
kept in cold storage only 9.1 per cent, were fit for use, the 
balance being either sour or musty, although their candled 
appearance was fairly good. Another lot of eggs was treated 
with vaseline alone, and kept in cold storage for fifteen days 
longer than the lot just mentioned. These kept in much better 
condition, only 2.6 per cent, being unfit for consumption as 
against 90.8 of the former lot. This seems to show that paraffin 
wax promotes decay in eggs which are stored for long periods. 

Treatment of eggs with oil or vaseline apparently improves 
the keeping quality. Eggs were dipped in hot oil for six seconds 
and then placed in cold storage, while others were coated wildi 
vaseline and placed in cold storage. Both of these were much 
better than the untreated cold storage eggs. Some of the eggs 
which were treated with hot oil were kept under cellar conditions 
and only 8.7 per cent, were found to be unfit for use, where 
untreated eggs would no doubt have been either entirely dried 
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op or rotten. The chief objection to the nae (tf or vaaeline 
is that the appearance of the egg is ^iled by the glassy look. 
Dipping in hot water instead of hot oil is quite sstiidactcnry 
except that the air cells are nefo’ly as large as in untreated 
cold storage eggs and are more apt to be broken than in the 
case of the oil-treated eggs. So far as the quality of the eggs 
is concerned there is very little difference between the two 
methods of treatment. 

Another interesting fact which was brought out is that sealing 
eggs in fruit jars is a poor method of preservation. A number 
of eggs treated with hot oil and some which had been immersed 
in hot water were sealed in glass fruit jars and part kept in 
the cellar and part in a room which was much colder than an 
ordinary cellar. When examined at the end of nine months, all 
of these eggs were rotten. 

Another section of the trials dealt with the use of solutions 
containing sodium, in order to test a theory that the sodium 
in the water-glass used for home preservation is the chief cause 
of its preservative effect and therefore any sodium compound 
would do as well as water-glass. Acting on this suggestion, the 
following compounds containing sodium were tried:—ordinary 
hard soap, sodium carbonate and sodium bensene sulphanate. 
Sodium salicylate was also considered, but was found to be too 
expensive to be practical. The solutions were made up so that 
they contained practically the same amount of sodium as the 
water-glass solution. The results obtained were that eggs pre¬ 
served in the soap solution were fully as good as those preserved 
in water-glass, while those in the sodium carbonate and sodium 
benzene sulphanate were all spoiled. The reason for this 
difference appeared to be that in the case of the soap solution 
a coating of what was judged to be a calcium soap had formed 
on the shell of the eggs. Moreover, the solution had thickened 
in a manner similar to the thickening of the water-glass solution, 
BO that none of the solution had entered the egg. On the other 
hand, both of the other solutions remained watery and in both 
cases the solutions had entered the eggs and spoiled them for 
eating. Moreover, in the case of the sodium benzene sulphanate 
no germicidal effect was observed, but on the contrary bacteria 
appeared to be encouraged by it. 

So far as the expeiiments have been carried, therefore, the 
results are chiefly negative, but two interesting effects have 
been noticed. The first is that puraffin wax for some reason 
has a bad effect upon eggs. The second is that apparently it 
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is QOt the sodium in water-glass which alone has the preservatiTe 
efEeet: it is rather the combination of the silica, stopping up 
the pores, and the sodium, preventing the growth of bacteria 
in the solution, which keeps the eggs fit to eat. 

«•«»«• 

AGRICULTURE ABROAD. 


Ak interesting Act providing for Agricultural Education has 
recently been passed by the Federal Parliament of Queensland, 


Agrleultimil 
Education in 
Queensland. 


the objects of which axe to fit boys to 
follow agricultural pursuits, to train girls 
in domestic science, and to enable the 
more advanced students to take degrees 


and diplomas in agriculture. The Act provides for the setting 
op of a temporary Board of Agricultural Education, whose 
chief functions are to advise as to the allocation of moneys 
voted by Parliament for the purpose of agricultural education, 
to investigate and report on the establishment and administra¬ 


tion of agricultural schools and classes, and to issue bulletins 


dealing with agricultural education and cognate subjects. At 
a later date the Board may be superseded and its functions 
discharged by a Superintendent of Agricultural Education 
appointed by tbe Governor in Council. 

Upon the recommendation of the Board of Agricultural 
Education, the Governor in Council may establish whole or 
part-time agricultural schools, day or evening classes, and 
hostels for the accommodation of the students. In addition, 
“any society, association, or body of persons” may wiftlrA 
application for the establishment of an agricultural school or 
agricultural classes in a particular locality, and, providing inter 
alia the applicants can produce satisfactory evidence that they 
have already raised a sum of money equal at least to one-third 
of the estimated capital expenditure, the Governor in Council 
may, on the' recommendation of the Board, establish such 
schools or classes, and may contribute the balance of the sum 
required. The whole annual cost, upkeep wid nn»,intoTii>.nnA 
of these schools or classes will be defrayed out of State funds. 
The schools and classes are to be subject to State supervision 
and inspection, the Committees of Management being con¬ 
stituted and appointed in such manner as the Governor in 
Council may approve, after consultation with the Board. The 
agricultural education so provided is, with few exceptions, to 
be free. 
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Provision is also made in the Act for the contribution of a 
sum, not exceeding two-thirds of the capital cost, towards pro¬ 
viding an agricultural section or agricultural classes in State- 
aided G-rammar Schools and Technical Colleges. 




Importation of 
Pure-bred Li?e 
Stock into the 
United States. 


The new Customs Tariff of the United States of America, which 
came into force on 22nd September, 1922, provides that any anknal 
imported by a citizen of the United States 
specially for breeding purposes shall be 
admitted free, provided that it is pure bred, 
of a recognised breed, and duly registered 
in a book of record recognised by the U.S. 
Secretary of Agriculture for that breed. Otherwise, the duties 
on live stock are as follows;—cattle weighing less than 
1,060 lb., IJ cents per lb.; weighing 1,060 lb. or more, 2 cents 
per lb.; sheep and goats, 2 dollars per head; swine, J cent, 
per lb. 

The U.S. Department of Agriculture has now issued regula¬ 
tions (B.A.I. Order No. 278) laying down the procedure that 
must be followed to secure duty-free importation:— 


Under these regulations the Bureau of Animal Industry is authorised to 
issue certificates of pure breeding. To obtain these certificates importers have 
to apply to the Buneau in a prescribed form giving particulars as to the 
animals to be imported. With the application certificates of registration and 
pedigree, issued by the custodian of one of the books of record referred to 
below, are to be furnished to the Bureau with an affidavit from the owner, 
agent or importer that the animals so imported are the identical animals 
described in tjie certificates of record and pedigree. 

The Bureau also requires with the application a certificate from the seller 
or his agent giving the breed, sex, name, and registry number of each animal 
sold to the importer, the date of sale, the place of purchase, and the name and 
•address (in the United States) of.the purchaser. 

If the application is found satisfactory certificates to that effect will he 
issued and forwarded to the Collector of Customs at the port of entry. 
Certificates of pure breeding will not, however, be issued until the description 
of the animals taken by an inspector of the Bureau of Animal Industry at the 
port of entry is received at the Department at Washington. 

The Order contains a list of recognised breeds and books of record across 
the seas. The names of the following British breeds, withlhe name of the 
Society publishing the book of record, are included in the list:— 

Cattle, —Aberdeen-Angus, Ayrshire, Devon, Galloway, Guernsey, Hereford, 
Highland, Jersey, Kerry and Dexter, Red Poll, Shorthorn, Sussex, Welsh, 
Sheep, —Cheviot, Cotswold, Dorset Horn, Hampshire Down, Kent or 
Romney Marsh, Kerry Hill, Leicester, Border Leicester, Lincoln, Oxford 
Down, Shropshire, Southdown, Suffolk, and Wensleydale. 
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Hanes. —Clydesdale, Hackney,Shetland Pony, Shire, Suffolk,Thoroughbred, 
Welsh Pony, and Cob. 

Pigs. —Berkfihire, Large White (Large Yorkshire), Tamworth. 

Before any additional breed can be added to this list the custodian of its 
book of record must submit to the Department a complete j-et of the published 
volumes of such book of record together with all lules affecting the registration 
of animals. The Department will then consider the case on its merits. 

Communications should be addressed to The Chief of the Bureau of 
Anirml Industry^ Department of Agriculture. Waehingtony D.C. 

« » « « « « 


One of the most active of the Lithuanian Ministries is the 
Ministry of Agriculture, as is appropriate in a country where 
the majority of the inhabitants are engaged, 
in agriculture. Its programme includes 
agricultural education, the training of 
teachers to give agricultural instruction to 
pupils in elementary schools, improvement 
of live stock, and the encouragement of associations of agricul¬ 
turists for the purpose of improving Lithuanian agriculture and 
marketing its products. 


Work ol the 
Lithuanian 
Ministry of 
Agriculture. 


The Ministry has founded agricultural courses in many dis¬ 
tricts and, in order to reach the more remote regions, travelling 
lecturers are largely employed. The teaching is free to all and 
lasts three months. In conjunction with the municipalities the 
Ministry is establishing district grain cleaning stations and 
measures are being taken for the improvement of live stock. 
For the latter purpose 90 Middle White, Large White, and Berk¬ 
shire boars have been bought in England at an average of £17, 
and a large quantity of Orpington eggs has been imported for 
sale to poultry-keepers. Among other associations which are 
aided by the Government, the Shavli Union combines all the 
district agricultural associations of the northern portion of 
Lithuania, and is arranging the export of agricultural produce 
to England. 


♦ 


♦ * ♦ ♦ 


At a recent meeting of the Belgian Central Chamber of Agri- 
culture, M. Basquin gave an address* on the depletion of agri- 
Fann Labour labour. He indicated that the 

in Belgium. Q^^Btion was not a new one in Belgium, but 
that since the War and especially during 
last year, the dearth of workers had become a serious menace to 
the agricultural industry. 

* Published in the March, 1923, issue of the Joutfud de la SoditiCfnirdU 
a Agncultwre as Belgique. 
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In the polder regions workers crossed the borders into Hol< 
land to receive the benefit of increased wages due to the rate of 
exchange, while in the more urban areas they willingly aban¬ 
doned the fields for the local factories. In the communes con¬ 
tiguous to railway stations considerable numbers of workers, 
attracted by increased wages, toavelled daily or weekly to the 
French industrial centres, and so neglected the Belgian country¬ 
side. In December over 40.000 labourers travelled to France 
each week, and of these it is estimated that one-fifth were 
agricultural workers. During the previous May the exodus 
increased to 120,000 against 60,000 for the corresponding month 
before the War. 

Although it seemed clear that the better wages and shorter 
hours of industrial pursuits were the principal causes of the 
desertion of the farms, the attractions of town pleasures were 
also held to be a strong contributory cause. The fascination of 
cinemas in the cities was regarded as being such an important 
factor in attracting workers from the countryside that France 
had voted 500,000 francs for the organisation of cinema shows 
in rural areas. Workers were also introduced to town life 
through the demands of military service and frequently decided 
to settle in garrison towns rather than tolerate the inconveniences 
of separation from their families. The exodus from the country¬ 
side was also greatly encouraged by the extensive issue of cheap 
weekly tickets by the Belgian railways. 

As regards possible remedies- M. Basquin proposed that the 
^tem of giving bonuses on production might be extended so 
that agricultural workers would be rewarded for increased pro¬ 
duction or for reducing labour in any way. The worker should 
be given every facility for producing his own food, and by working 
on his own account he would become a collaborator with his 
employer. The questions of accommodation and housing needed 
thorough attention. It was suggested further that family 
allowances should be given after a stay of six months on a farm 
at the rate of 10 francs per child per month up to a maximum 
of 40 franca. This system of allowances was already established 
in the province of Lidge and operated in a fturly satisfactory 
manner. 

Above all, the speaker held that every facility should be 
extended to enable the worker to become a proprietor by offering 
advances for the purchase of small holdings and by minor con¬ 
cessions such as exemption from stamp duty and registration. 

From the agricultural point of view labour exchangee had 
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jn<07ed ineffective as they were located in the big cities, and the 
only remedy lay in their being subsidised by the Belgian 
Ministry of Agriculture and set up in the centres of agricul¬ 
tural districts. 

It was pointed out that there appeared to be no serious obstacle 
to following the lead of France and importing Polish labour 
during the busy seasons. Reports indicated that Polish workers 
in general gave satisfaction, but it was considered advisable to 
return imported workers to their own country as soon as the 
seasonal work was completed, as otherwise there was a risk of 
their becoming a charge on public relief funds. 


An International Congress and Exhibition of Social Economy 
will be held at Buenos Aires in Sept., 1924, under the auspices 
International * Museo Social Argentine,” an un- 

Oonsress ynE official institution in friendly relations with 
of Argentine Government. The Congress 

Social Bconomy agricultural 

at Buenos Airel questions, e.g., companson of the impor- 
tance of agriculture and commerce pud 
industry in various countries, organisation of agricultural credit 
and of international commerce in agricultural produce, etc. 

Besides delegates representing national or municipal 
authorities anyone interested can, on payment of a fee, attend 
the Congress. 

A copy of the preliminary programme can be seen at the 
Office of the Ministry of Agriculture and Fisheries, 10, Whitehall 
Place, S.W.l. Inquiries should be addressed to the “ Museo 
Social Argentino,” Maipu 126, Buenos Aires, Argentine 
Republic. 


QUESTIONS IN PARLIAMENT. 

Qrabbing of Hops.—Sir A. Holbrook asked the Minister of Agriciiltnre, 
in the House of Commons on the 4th July, whether he has received any request 
from hop growers in the country to cancel the proposed restriction of the 1923 
hop crop ; whether his attention has been called to the injury which would bo 
inflicted by such restriction on a large number of growers whose whole capital 
is invested in the industry, as well as upon many branches of labour and trade 
associated therewith; and whether he will consider the desirability of 
cancelling the order for restriction ? 

Sir R. Sanders replied “I am aware that the call to restrict tlie 1923 hop 
crop has been very unwelcome to many hop growers who have been replanting 
the acreage which had been compulsorily grubbed in 1917, but I think that 
moat growers recognise that^no othmr course was possible, on cm.«-d« r„t?on of 
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the fact that the consumption of beer has fallen far below that which was 
anticipated by those in closest touch with the trade. As 1 have already 
explained, should an average crop be produced and picked on the acreage 
under hops which obtained at the beginning of the year, a very large surplus 
over requirements would result. The Hop Controller would be unable to take 
this surplus from growers as he would have no prospect of selling it. Growers 
were therefore advised of the situation in January last in a notice issued from 
the Ministry, and they were recommended to arrange to restrict their 
production in the coming season. It was suggested that this might be under¬ 
taken this year as a temporaiy measure by a carefuloverhauling of the gafdeijs, 
weeding out old and worn out plants, etc., and without resorting to permanent 
grubbing, until the position of the hop industry, which ultimately depends on 
the consumption of beer, could be more clearly foreseen. The answer to the 
last part of the question is therefore in the negative.’’ 

Bntertainments Tax on Agrioultural Shows.’-ln reply to a 
question asked by Mr. Lamb in the House of Commons on the 4th July, the 
Financial Secretary to the Treasury said that, under the clause which was 
added to the Finance Bill on the 2nd July, exemption from Entertainments 
Duty may be granted in respect of agricultural shows which, inter alia^ consist 
solely of an exhibition of the products of agriculture, or of materials, machinery, 
appliances or foodstuffs used in the production of those products, or displays 
of skill by agricultural workers in work pertaining to agriculture, together with 
a band. Where an agricultural show includes exhibits outside those mentioned, 
the question whether exemption from Entertainments Duty can be granted 
depends upon whether such exhibits, if forming a separate exhibition, could 
have been exempted under any other provision of the law. 

*»««•« 

Foot-and-Moiith Disease. —A further outbreak occuired at SkeiHing 
on 29tb June, the premises involved adjoining those on which the original 
outbreak of disease occurred on 20th June. The restrictions in this district 
have been relaxed from time to time, and are now applicable only to a small 
area immediately surrounding the infected premises. 

Bedfordshire ,—On 3rd July, a fresh centre of disease appeared amongst 
pigs, on premises at Stevington, some four miles from Bedford. The usual 
restrictions were applied in connection with this outbreak. Ten further out¬ 
breaks have since been confirmed on premises ^vithin a few miles of the first. 

Hampshire ,—On 25th July a new outbreak appeared at Alton, Hants. 
Further particulars will be given in next month^s Journal, 

REPLIES TO CORRESPONDENTS. 

Mcmurial Value of Feeding Stufb.—C. V. asks why the manurial 
value of PjOs in the note to the table on p. 167 of the Journal for May is 
charged at 4s. 6d. per unit, whereas on p. 169 the unit price of soluble 
phosphate is given as 28. 3d. 

R^ly: The unit price in the footnote on p. 167 is for phosphoric acid 
(PaO«). The unit prices on p. 169 are for total phosphates (as tricalcic phos- 
phate). The unit price of insoluble phosphates is usually calculated (as 
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explained at the top of p. 11 of Leaflet No. 72) from the price per ton of 
steamed bone flour, after making allowance for 1 per cent, of nitrogen. 
Thus £6 17b.— 15b. 6d.=«£6 1b. 7d. This divided by 60 gives approximately 
2b. Old. per unit tricalcic phosphate and, multiplying 28. OJd. by 2*2 (see the 
rules for conversion on p. 3 of the leaflet) approximately 48. 6d. per unit 

Red Spider.— E.M.G. asks whether Cox’s Orange Pippin apple trees 
infested with Red Spider (specimens sent) are likely to be seriously damaged. 
Also for treatment to be applied. 

Reply: The Red Spider you enclose appears to be the usual species 
(Tetranychue pilosue) found upon apples when growing in the open. It is 
seldom that this mite causes any serious damage, and although traces of their 
attack on the buds and leaves you send can be seen, judging from the 
small amount of material they could hardly be regarded as responsible for the 
major part of the injury. 

There are signs of considerable caterpillar attack, Apple Blossom Weevil 
appears also to be present, and also Apple Sucker, while the margins of the 
young leaves aie somewhat suggestive of weather injury. The orchard should 
therefore be examined rather carefully before you finally decide that the Bed 
Spider is the pest to be tackled. If you come to this conclusion, then you 
might try one of the Red Spider washes indicated in the enclosed leaflet, or 
you might care to try the following, which appears to have been found 
exceptionally effective against this particular mite in the U.S. A.—Lime-sulphur 
in water, 1 per cent., with the addition of 6 lb. sulphur paste and 1 lb. resin 
fish-oil soap to each 100 gallons. The latter could with advantage be replaced 
by any good brand of potash soft soap. 

Wheat Bulb Fly.— H.P. asked in April for the name of maggots 
found in the stems of wheat which was being destroyed and the remedy ; also 
if rolling would be of service. 

Reply: The wheat sent was found to be severely attacked by the Wheat 
Bulb Fly. The grubs were in all cases practically full grown, and if the sample 
was representative of the field, little further spread of the attack should take 
place. 

Under these circumstances rolling would certainly be of value, but 
no further treatment was suggested. Wheat which had already escaped was 
not likely to become attacked, and it was only necessary to decide as to whether 
a sufficient plant was left on the field. If this was not the case, barley, which 
would not be attacked by the fly, could be sown, and a mixed crop taken. 

In general, attacks by the Wheat Bulb Fly are found to be worse on land 
which has been fallowed or has been thinly covered by a crop during the latter 
half of the preceding summer. 

In regard to treatment, apart from avoiding the sowing of wheat on land 
bare during July and August, the only measure which can be taken is to watch 
the wheat crops carefully so as to detect an attack in the early stage. 
An application of such a dressing as nitrate of soda will then be of value in 
assisting the crop to grow away from the attack, but it is of course necessary 
to detect the presence of the pest at an early stag^. 
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NOTES FOR THE MONTH. 


A THiBD Interim Beport,* dealing with meat, poultry and egga, 
has now been issued by the Departmental Committee on 
•■mA Distribution and J’rices of Agricultural 


Distribution and 
Prices of Meat, 
Poultry and Eggs. 


Produce. The first and second reports, 
on milk and milk products and on fruit 


^ ' and vegetables respectively, were noticed 

in the Journal for May an^ July. 

The Committee obtained a large amount of information 
from representatives of producers, distributors, and consumers, 
and, in addition, received from a great number of retailers 
detailed particulars of their general trading experience. 

It is pointed out that unlike milk, fruit and vegetables, 
which normally reach the consumer in the same form as that 
in which they leave the farm, live stock are subjected to 
various processes, such as the slaughtering of the animals, the 
dressing and cutting up of the carcases, and in the case of 
baeon, curing and smoking. These necessary processes add 
to the complexities and costs of distribution: they may also 
increase the number of intermediaries between the farm and 
the home. 


It is plainly of importance to both producers and consumers 
that these intermediary operations should be carried out as 
efficiently and inexpensively as possible. It is further of 
importance that there should be a better understanding of the 
relationship of the agencies through which agricultural produce 
is distributed, and of the constituent elements in tlie price 
which the consumer pays. All engaged in live stock 6r poultry 
production should therefore purchase and study the Import. 
Diagrams show the different courses, sometimes direct, some¬ 
times through the hands of middlemen, which meat, poultry 
and eggs may take in their journey from the farm to the home. 


* The Report can be obtained through any bookseller or direct from H.M. 
Btationery Office, Imperial House, Kingsway, W.C.2. (Cmd. 1927. price 6 b.). 

(50694) P.e./R.4. 9,000. 9/88. V.fe8. 'A 
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In oonclndiu^; its Report the Committee says, as regards 
meat:— 

“ We have investigated the conditions of the system of 
marketing and distributing meat in this country, and hsve 
set out the methods and costs in all their details so far as we 
. have been able to ascertain them. It appears that, generally, 
the intermediaries concerned have increased their charges pro 
rata to their expenses, or to the change in the value of the 
meat with which they are dealing. We observe that retailejs, 
however, have gone a little further and appear definitely to 
have increased their percentage margin of profit during recent 
years, and, as a class, to have improved their relative financial 
status in the community. We have also drawn attention to 
certain marketing, processing and distributive charges which 
might with advantage be revised. 

We have indicated such improvements in the marketing 
of fat stock and meat as appear to us to be practical, and we 
earnestly commend these to the producers and distributors 
concerned. We are of opinion that meat traders, both whole¬ 
sale and retail, should endeavour to give the best possible 
service in the distribution of home-produced meat, and, in 
particular, that they should endeavour to popularise the con¬ 
sumption of those cuts of the carcases which are now in poor 
demand. We are further of opinion that retailers should 
make an effort to reduce the price of the home-produced article 
at an early date, especially if an effective demand for the poorer 
cuts can be successfully stimulated and the loss on them 
reduced. Producers can assist distributors, and themselves 
obtain considerable benefit, by marketing the type of animal 
which experience shows is best suited to the requirements of 
the retail trade.” 

As regards iwultry and eggs the Committee concludes its 
Report as followsThe outstanding feature of the poultry 
industry as we see it at the present time is the immense 
opportunity for expansion and development which awaits the 
home producer. Imports of both poultry and eggs are appre¬ 
ciably below their pre-war dimensions, and it should be his 
concern to see to it that they do not recover. To that end, 
though increased production and increased attention to breed¬ 
ing are essential, it is perhaps even more important that he 
should make an earnest effort to ensure that his produce 
reaches the market as efficiently and attractively packed, and 
as fresh as, if not fresher than, the imported article. There 
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can be little doubt that producers in those Continental coun¬ 
tries which, owing to internal conditions, have temporarily 
ceased to export poultry produce to these shores will sooner or 
later seek to re-enter the British market. They can only be 
resisted by the home producer enlarging and consolidating his 
position.” 

4 ^ « 


The Agricultural Credits Act, which received the Royal 
Assent on 31st July, provides the following credit facilities 


The Agricultural 


for agriculturists 


Credits Act| 1923. 


Section I empowers the Public Works 
Loan Commissioners to lend money to 
"approved associations” for the purpose of making advances 
on mortgages, also to lend money direct to borrowers, subject, 
in both cases, to certain conditions. The amount secured by 
the mortgage must be repayable within a period of 60 years, 
and must not exceed 75 per cent, of the value of the land, as 
ascertained to the satisfaction of the Public Works Loan Com¬ 
missioners at the date when the advance by the Commissioners 
is made. In the case where the repayment extends over the 
full period of 60 years, the rate of interest and sinking fund 
will be approximately per cent. It should, however, be 
borne in mind that these facilities are limited to those farmers 
who agreed to purchase their holdings not earlier than the 
5th day of April, 1917, nor later than the 27th day of June, 
1921, and that the land comprised in the mortgage must be 
wholly or mainly agricultural land. 


Agriculturists eligible for, and desirous of taking advantage 
•of, the facilities offered by this Section, can do so by making 
formal application to the Farmers’ Land Purchase Company, 
1, Great George Street, Westminster, S.W.l, or to the 
Secretary, Public Works TiOan Board, Old Jewry, E.C.2. 

Under Section 2 of the Act, new facilities are placed in the 
hands of farmers, smallholders, allotment holders, and other 
agriculturists, for obtaining short-term loans, to meet such 
expenses as the purchase of seeds, fertilisers, feeding stuffs, 
breeding and other live stock, machinery and implements, and 
the erection of silos, Dutch barns, fencing, etc. 

For this purpose the Minister of Agriculture and Fisheries 
is empowered to promote the formation of Agricultural Credit 
Societies, having for their object, or one of their objects, the 
<5arrying on of the business of combining the credit of their 
members, so as to enable them, with the assistance of advances 

A 2' 
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from the Minister, to make loans to their members, repayable 
within a period not exceeding 5 years, for such agricultural 
purposes as may be approved by the Minister. 

The share capital of such societies will consist of an unlimited 
number of shares, on which 5s. per share must be paid up on 
allotment. There is no limit to the number of shares that any 
member may hold, but every member must hold at least one 
share. Once a society has been formed and has been registered 
under the Industrial and Friendly Societies Acts, a member irCay 
make application to his society for a loan up to J95 for each £1 
share held by him, provided that this sum shall not exceed one* 
tenth of the total share capital of the society for the time being 
issued. Thus it will be possible for a member who has taken 20 
shares in a society, upon which he has paid up a total sum of 
£6, to obtain a loan of jClOO, for a period not exceeding 5 years. 

The distinctive features of an Agricultural Credit Society such 
as is contemplated by the Act, are :— 

(1) It rests on the fundamental principle of the mutual 
responsibility of its members; 

(2) It is local—its members living within a comparatively 
small area, and being well known to each other; 

(8) The liability of each member is limited to the full value 
of the shares in the society held by him; 

(4 ) It has a right, subject to certain conditions, to borrow 
money from the State for the purpose of making loans to its 
memWs. 

Although such societies are intended solely for the a ^si st a n w 
of persons engaged in agriculture, membership is open to any 
person sufiSciently interested in promoting the prosperity of local 
agriculture, to be willing to lend his capital and his credit for the 
purpose. 

Those interested in the matter, or desirous of forming an 
•Agricultural Credit Society, should communicate with the 
Secretary, Ministry of Agriculture and Fisheries, 10, Whitehall 
Place, London, S.W.l. 

Section III of the Act extends the facilities offered by the 
Improvement of Land Acts. The owners of agricultural estates, 
who wish to undertake permanent improvements such as tho 
erection or extension of farm buildings and cottages, the mAlring 
of roads, sewers, drains, etc., or the erection of silos, can obtain 
ml particulars from the Lands Improvement Company, 1, Great 
George Street, Westminster, S.W.l, which operates under the 
Improvement of Land Acta. 
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Thb Ministry has published a brief summary of tue courses 
provided at the Farm Institutes which have been established 

Vum InstitutM “ England and Wales. There are now 
thirteen institutions of this type, of which 
eight have been started since the War. Last session the 
attendance was quite satisfactory, about 80 per cent, of the 
total accommodation being filled. The majority of the institu¬ 
tions provide winter courses in agriculture lasting for about 
20 or 22 weeks, and in the summer, when the male students 
are required at home on the farm, dairying courses are pro¬ 
vided for women. In a few cases, however, a year’s course 
in agriculture, including the summer, is held. Horticulture 
and poultry-keeping figure in the curriculum. In all cases 
except one, farms typical of the district are attached to the 
Institutes, and serve to make the instruction of an essentially 
practical type. 


The main purpose of the Farm Institute course is to enable 
a boy to leave his farm for the slack winter season of about 
six months, and during that time to become instructed in the 
broad scientific principles underlying the operations to which 
he is accustomed, or will have to be accustomed as time goes 
on. His interest is awakened, he is taught the why and the 
wherefore of many established customs which perhaps he had 
hitherto taken for granted, and generally he becomes imbued 
with a sense of the importance of “ science with practice ”— 
a condition which, in these days of progressive scientific farm¬ 
ing, will be of enormous value to him in later years. It is 
well not to claim too much for the Farm Institute course. 
The object is not to provide training in science, or, on the 
other hand, practical experience in farming. The time avail¬ 
able and the season at which the course is held preclude both 
these aims. It does not purport to give a complete training 
in agriculture, nor is it to be regarded as a stepping stone 
to the Agricultural College. It is primarily a “ refresher,” to 
take the farmer’s boy out of the rut of established custom, 
and give him au interest in the unknown which will help 
him to take advantage in the future of all the immense stock 
of new knowledge which our scientists are day by day 
accumulating. 

The Farm Institutes now in existence are situated in the 
counties of Cheshire, Cumberland and Westmorland, Essex, 
Hants, Herts, Lancashire, Northants, Somerset, Sta&rd, 
Suffolk, Carmarthen, Denbigh and Monmouth. A full list of 
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the courses which are being held at these Institutes will be 
published in a subsequent issue of the Journal. 

« ♦ * ♦ ^ 


A PBELiMiNARY statement of the Acreage under Crops and 
Grass, and Number of Live Stock in England and Wales in 
- -. 1923, compiled from the annual agricul- 

ropsM^^ve returns collected on 4th June, was 

issued by the Ministry on 4th August, and 
appears on pp. 567-570 of this issue of the Journal. The 
statement shows that, compared with last year, the arable area 
has fallen by 129,000 acres, while that of permanent grass has 
increased by 44,*000 acres, and there is also an increase of 
78,000 acres in the area of rough grazings. The reduction 
in the arable area is mainly accounted for by the corn, pulse, 
and potato crops, the decline under these three heads being 
451,000 acres, 82,000 acres, and 94,000 acres, respectively. 
On the other hand there has been an increase of nearly 
300,000 acres in the area of clover and rotation grasses, and 
a small increase in the area of roots. 

The number of horses on agricultural holdings has fallen by 
59,000, but other classes of live stock have all increased. The 
number of cows and heifers is the largest on record, and the 
numbers of ewes and sows kept for breeding also show 
substantial increases. 


An account of the work accomplished ip connection with 
drainage wprks for the relief of unemployment in 1922-3 is 

Drainage Works P- 

for the connection it may be stated that the 

of UnemnlOTment “ow decided that, subject 

^ consent of Parliament, moneys shall 
be ntede available to enable drainage works 
for the relief of unemployment to be continued in the coming 
autumn and winter. The grants will be available only for com¬ 
bined schemes for the improvement of groups of holdings or 
properties, and not for field drainage work. 

Drainage authorities, who have normal staff available, may 
proceed with the preparation of schemes, but no new staff for 
the purpose may be engaged, and no expenditure of any kind 
incurred, until the necessary sanction is afforded by the Ministry. 
No works may be started before 16th October, 1928. 
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Thb general index number of the prices of agricultural pro¬ 
duce shows an increase from 51 per cent, above 1911-18 in June 
. . , - to 58 per cent, above in July, this increase 

TIM tttiai {jgjjjg mainly dne to old potatoes being dis- 

placed by the new season s crop at a 
considerably higher price. The rise in the index number from 

this cause would have been greater but for decreases in the 
prices of fat stock. 

The following table shows the percentage increase in each 
month since January, 1920:— 


Peroentaoe Increase compared with the 

average 

OF THE 

CORRESPONDING 



Month in 1911 

-1.3. 



Month. 


1920. 

1021. 

1922. 

1923. 

Januaiy ... 

... 

200 

183 

75 

68 

February ... 


195 

167 

79 

63 

March 


289 

150 

77 

59 

April 


202 

149 

70 

54 

May 


180 

119 

71 

54 

June 


175 

112 

68 

51 

July 


180 

112 

72 

53 

August 


193 

131 

67 


September 


202 

116 

57 

— 

October ... 


194 

86 

59 

— 

November 


193 

79 

62 

— 

December 


184 

76 

59 

— 

Wheat and oats 

were 

dearer by 4d. and 3d. per 

cwl. respec- 


tively than in June, but as these commodities usually advance 
in price at this season oats remain unchanged at 41 per cent, 
above pre-war while w'heat has advanced one point. Barley 
was 8d. per cwt. cheaper in July, but owing to the average price 
in July of the years 1911-13 being higher than in Juno a fall 
of 5 points is recorded. The price of first early potatoes in July 
was nearly three times that of old main crop potatoes in June, 
and the index figure rose from 81 per cent, below the pre-war 
price to 66 per cent, above, as compared with 75 per cent, above 
in July, 1922. Hay was slightly cheaper in July, and with a 
decline of 4 points on the month was 38 per cent, above the 
average of July, 1911-13, or practically the same as in July of 
last year. 

Fat cattle recorded a decline of 8d. per 14 lb. stone, this 
being relatively a much greater reduction than in the years 
1911-18, and the increase of 45 per cent, above pre-war prices 
is 7 points lower than in the previous month. Fat pigs were 
in little' demand during July owing to the exceptionally hot 
weather and prices declined sharply, the i)ercentage increase 
over the pre-war years falling from 69 in June to 54 in Julyv a 
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drop of nearly 25 per cent, since January last. Average prices 
of fat sheep declined farther and were lower than at any time 
since January, 1922; the index number fell 11 points to 72 per 
cent, above 1911-18. 

Dairy cows advanced slightly in price, but as the increase 
was relatively less than in 1911>18 the percentage increase has 
declined 1 point. All descrii)tions of store stock were cheaper 
than in June, store pigs showing the greatest reduction, the 
decline amounting tQ 17 points on the month, while store sheep 
and store cattle declined by 5 and 8 points respectively. Store 
sheep and store swine were, however, still more than twice as 
dear as before the war. 

The average contract price of milk is unchanged in London 
as very little surplus milk has been forwarded, but prices in 
Birmingham and Manchester have advanced slightly, and the 
average over all has increased ‘ from 58 per cent, in June to 
57 per cent, above 1911-13, or slightly more than in July, 1922. 
Butter advanced l^d. per lb., a relatively greater increase than 
in pre-war years, and at 37 per cent, for July was 4 points 
higher than in (he preceding month. Eggs wore also dearer, 
but as the increase in value was relatively lees than before the 
war the index figure shows a reduction of 4 points on the month 
declining to 86 por cent, above the years 1911-18. 

The following table shows the average increases during recent 
months in the prices of the principal commodities:— 

Percentagk Increase as compared with the Average Prices iujuno in 
THE CORRESPONDING MONTHS OF 1911-13. 



192*>. 



1923. 



Commodity. 

July 

Mar. 

Apr. 

May 

June 

July 

Wheat 

63 

27 

31 

37 

38 

39 

Barley 

49 

8 

11 

16 

17 

12 

Oats. 

65 

36 

39 

42 

41 

41 

Fat cattle 

70 

54 

51 

53 

52 

45 

Fat sheep 

107 

94 

100 

103 

83 

72 

Fatpi^ra 

91 

77 

71 

72 

69 

54 

Dairy cdws ... 

64 

68 

55 

50 

50 

49 

Store cuttle ... 

39 

31 

29 

33 

31 

28 

Store sheep ... 

108 

92 

92 

98 

114 

109 

Store pigs ... 

115 

136 

131 

126 

130 

113 

Ek«8. 

80 

55 

37 

43 

40 

36 

Ponltiy 

10.3 

81 

75 

77 

87 

79 

Milk. 

53 

87 

70 

63 

53 

67 

Butter 

79 

70 

68 

40 

33 

37 

Cheese 

50 

95 

92 

42 

44 

54 

Potatoes 

75 

—12# 

—28# 

—28# 

—31# 

66 

Hay. 

37 

42 

40 

41 

42 

38 


* Decrease. 
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AGRICULTURAL UINDOWNERS. 

1 . 

Thb Bt. Hon. Lobd Ebnle, M.Y.O. 

The following pages are the substance of a Lecture 
on “ Agricultural Landowners,” given at the Summer 
Meeting of Vacation Students tn the Examination 
Schools at Oxford on 9th August, 1928. 

Thb subject given me is that of Agricultural Landowners. 
It bristles with controversies which arouse many prejudices. 
But we can, for a few minutes, treat agricultural landowners 
as neither saints nor ogres, but as ordinary persons—^neither 
better nor worse than ourselves. 

Men are land an imals. Their interest in land is therefore 
almost universal. Most people can conduct their business with¬ 
out attracting public attention. Not so the landowner. His 
business is always under observation, because it affects the 
business and life of everyone. At work, at play, at home, we 
cannot escape the landowner. The result is that for centuries 
questions affecting the ownership of land have been burning. 
To-dsv they are still ablaze. 

It is a common impression that agricultural landowners have 
grown rich while others remain poor, or that they are only 
sleeping partners in the industry, mere recent-chargers on their 
estates—that, in fact, they are bloated parasites. Are they 
bloated? Are they parasites? 

Stationary Oliaracter ol Income from Farm Lands.— 

During the last hundred years agricultural landowners have not 
grown richer. In net income they have become very much 
poorer. The growth of the gross national income of Great 
Britain is in striking contrast with the stationary character of 
the gross income of agricultural landowners. The following 
figures are only illustrations of these two facts. Without a 
complicated discussion they cannot be made strictly comparable. 
In 1800 the gross national income of Great Britain, both exempt 
and liable to income tax, was estimated at £190,000,QOO. In 
1922 it was similarly estimated at £2,600,000,000. Now look 
at tfie gross income in Great Britain from agricultural land, 
farms and farm buildings, tithes, manors, fines on leases, and 
some sporting rights, in 1814 and in 1922. The former year is 
taken in preference to 1800, because the area of cultivated land 
had then become, under war pressure and fear of famine, more 
approximately as large as it is now. In 1814 the gross incogie 
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from, agricoltural laod waa 42^ millions; in 1922 it WM 48^ 
millions, or practically the same. In 1814 it was rather more 
than one-fifth of the gross national income; in 1922 it was 
considerably less than one-fiftieth. 

The stationary character of the gross income from agricul¬ 
tural land is the more remarkable, because, during this period, 
landowners have spent a vast amount of private capital on their 
estates. I am not considering the money spent in buying landed 
property, or even the money expended on the initial operations 
necessary to reclaim the land for cultivation. I am only speak¬ 
ing of the outlav of private capital in equipping the land with 
the farmhouses, farm buildings, cottages, fences (including gates 
and posts), drainage, water-supply, and farm roads, which are 
necessary to develop the productiveness of the soil. All this 
essential machinery of a farm is liable, like any other machinery, 
to wear and tear, and has to be kept in repair and renewed. The 
annual cost of this upkeep, including insurance and management, 
may be taken at a third of the gross rent. 

Bents. —^In a familiar often-quoted passage in his 
Political Economy, Mill points out that the rent of a farm in¬ 
cludes two payments. One is payment for the use of the produc¬ 
tive powers of the land; the other is payment of interest on 
the capital expended on that equipment which enables the farmer 
to use the land productively. The landlord, he says, is entitled 
to charge the ordinary interest on the value of the equipment, 
that is, he explains, on the cost of providing equipment as good 
as that then existing. It will be natural to expect that the 
payment of interest on capital, added to the payment for the 
use of the productive powers of the soil, would increase the gross 
income from agricultural land. It .has not done so. The gross 
income has, as we have seen, remained stationary. What is 
the explanation? 

It is the opinion of many experienced agriculturists that, after 
interest on capital at the low rate of 3J per cent, has been 
paid, and the annual cost of upkeep has been met, all rent for 
the iise of the land itself has been swept away by the fall in 
prices. The correctness of this opinion mainly depends on the 
amount of private capital which agricultural landowners have 
expended per acre on the existing equipment of the farms of 
this country. 

This subject was discussed in 1907 with great care 
and ability by Mr. K. J. Thompson in a paper read 
beifore the Koyal Statistical Society. He came to the 
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conclusion that in 1900 the average expenditure of private 
capitid on the existing equipment of farms was J612 an 
acre; that interest should be charged at 3^ pet cent., then the 
current rate at which the Government borrowed; that 85 per 
cent, should be deducted from the gross rent for repairs, insur¬ 
ance and management; and that, on those figures, out of every 
pound of rent 4s. 6d. represented payment for the use of land. 
More recently the Land Agents Society in 1919 prepared a 
Betum from the actual figures of capital outlay. It relates to 
9,000 acres, divided into 27 farms of different sizes, belonging 
to different owners, in different parts of the country. It shows 
that £146,000 was spent on equipping 9,000 acres, or an average 
of £16 an acre. The average net retuin'to the landowner, after 
deducting from the gross rent the necessary outgoings for repairs, 
insurance and management, was 8J per cent, on his capital, and 
nothing at all for the use of the productive powers of the land. 

Neither of these inquiries fully reveals the true condition of 
affairs. The outlay on a farm varies to some extent with the 
pi-rpose to which the land is put. A purely grazing farm, for 
ir stance, requires least expenditure. Still more important is 
the variation in outlay per acre caused by the different sizes of 
farms. £1,000 laid out on a 30-acre farm is £83 an acre; £2,000 
spent on a 100-acre farm is £20 an acre: £7,000 spent on a 
1,000-acre farm is £7 an acre. Practically all the figures quoted 
by Mr. Thompson relate to farms over 800 acres. In the 
Betum of 1919 ten of the 27 farms exceed the 300-acre limit. 
But in actual fact, on the pre-war figures, out of the 435,886 
holdings of England and Wales, 421,314 are holdings of 800 
acres or under, and 14,572 are farms above 300 acres. That 
is to say, 96 per cent, of the farms belong to the type in which 
equipment is most expensive; only 4 per cent, are of the type 
which it is cheapest to equip. The average expenditure per acre 
is unduly lowered by the disproportionate number of examples 
of large farms on which both Mr. Thompson and the Betum 
rely. Based on the actual sizes of holdings, the average outlay 
cannot be put at less than £20 per acre. If this is .so, land¬ 
owners may receive interest at 8J per cent, on their capital 
outlay on equipment, and the cost of its upkeep, but nothing is 
paid for the use of the productive powers of the land. 

Our system of agricultural landowner and tenant thus operates 
as a method of cheap agricultural credit, founded, not on State 
aid, but entirely on private capital. A lease is practically a 
lo(m of land equipped for cultivation at a low average rata of 
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interest on the capital expended in eqaipnoent. The fanner, 
who as tenant accepts the loan, is thus set free to use his own 
capital for the cultivation of the soil. The provision of the 
capital, running into several hundred million pounds, on which 
this system of cheap agricultural credit is founded, is one of 
the benefits which agricultural landowners confer on agriculture. 

Landowners* Ezamifle a Lead to Advance. —^Nor is it only 
tboir capital that agricultural landowners have contributed to 
the progress of the industry. They have by their example given 
a lead to advance. Medieval barons were indeed rarely interested 
in farming. War, military exercises and the chase were their 
chief occupations. There were exceptions. Edward II was a 
brooder of horses and an export thatcher. An Earl of Berkeley, 
at or about the same time, is said to have attended all the 
markets of his neighbourhood with samples of his own com, 
and fumbled in the recesses of his armour for his leathern bags 
of wheat, barley, or oats. But the foot of the lay owner rarely 
fattod the soil. The best fanners were the Churchmen, especially 
the monks. Two of the earliest treatises on farming were written 
in Norman French in the thirteenth century, one by a Bishop 
of Lincoln, another by a Dominican Friar. But the first English 
book was written by a Derbyshire landowner. In 1523 John 
Fitzherbort put his 40 years’ experience into a Book of 
Husbandry which remained for more than a century the best 
and most practical work on English farming. 

Prom the thirteenth centuiy to the middle of the eighteenth, 
there was little general improvement in agriculture. If a 
steward of a manor in the reign of Henry IH had visited a village 
farm in the days of George H, he would have found the same 
methods, the same implements, the same limited range of crops, 
the same quality of live stock. Probably he would have thought 
the farming more slovenlv, and lamented the abandonment of 
more than one useful practice. Yet a number of new sources 
of agricultural wealth had been accumulated and tested by 
landowners. They had, in fact, collected the material and means 
for a proper rotation of varied cropping; they had also solved 
the problem of providing winter keep for live stock, and of 
supplying the country with fresh meat at Christmas instead of 
the smoked and salted beef or mutton which were formerly the 
staple diet of the nation. 

In both the great periods of agricultural progress—1760-1820, 
and 1868-74—^landowners gave the lead. In the first, they were 
pioneers of improved practices; in the second, they were the 
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readiest to adopt the discoveries of science. It was the onion 
of practice with science, which in the “ seventies ” made English, 
farming the model for foreign nations, and founded the world¬ 
wide reputation of English live stock. 

In the disastrous period of the last 20 years of the nineteenth 
century, landowners also proved their value. They bore their 
full share of adversity. They saved thousands of farmers from 
bankruptcy, nursed them through bad times, and crippled 
themselves in the process. Few have now the means to help in 
the same way or to the same extent. Heavy taxation, press¬ 
ing hardly on stationary gross incomes, has completed the 
impoverishment which the fall in prices began. 

To have created an efficient sy^em of agricultural credit, to 
have been leaders in progress and mainstays in adversity are 
achievements which can be fairly credited to agricultural land- 
owners. No doubt their self-interest was a spur. But it is 
imreasoimble to deny them a mixture of more generous motives. 
During the last century, the net income from agricultural land 
has dwindled, as compared with the increased financial 
resources of other classes in the country, enormously. This 
fact has a bearing on some of the charges often made against 
agricultural landowners in the administration of their estates. 

The Charge of Hostility to Small Holdings. —One charge 
is that landowners are hostile to small holdings. Technically,, 
holdings of from one acre to fifty acres are included in thi- 
class. Before the War, out of the 436,886 farmers in England 
and Wales 292,000 were small holders. More than 66 per 
cent, of the farms in England and Wales are of this size; less 
than 34 per cent, are above. This very considerable proportion 
of small holdings does not confirm the charge of general hos¬ 
tility. That agricultural landowners are cautious in creating 
them is true. They know that certain conditions both in the- 
holding and the holder are essential to success. If all these 
conditions are present, a man who has an average share of good 
weather and stable prices ought to succeed. If any of the 
conditions are absent, or if the man has a run of bad seasons 
and irregular prices, he is almost certain to fail. 

In the small holder’s interest landowners are cautious. They 
are cautious also in their .own. It is a matter of business. 
Unless they charge a very high rent, they lose money. The 
land must be good in quality and convenient of access to roads 
and markets. Often it is the very piece which lets a con¬ 
siderable area of moderate and indifferent land. Suppose that. 
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a. landowner desires to create a small holding of 80_ acres con¬ 
sisting of some of the best land on a farm of 200 acres, let at 
£i an acre all round. The tenant naturally asks a reduction 
of rent on the area which is left to him. The eye, as he says, 
has been picked out of his farm. The landowner is lucky if he 
escapes with a loss of £40 in rent. Can he recover it out of the 
small holding? In most cases he cannot. At present prices, 
the equipment of a small holding of 80 acres will cost £1,000, 
or £88 an acre. Assume that the rent is 80s. an acre, thiat is 
£45. From the gross rent must be deducted one-third for the 
upkeep. The net rent is therefore £80, or only 8 per cent, on 
the capital outlay and nothing for the land. The result is that 
the tenant-farmer is disgruntled and unsettled; that the small 
holder is aggrieved because he pays lOs. an acre more than the 
farmer over the hedge; and that, finally, the landowner is £10 
a year out of pocket. 

The Charge' of 'Wasting Land. —Another charge is that (d 
wasting land, firstly, by neglect to improve, and secondly, by 
excessive preservation of game. The total area of land in 
England and Wales to high-water mark, but excluding the 
acreage covered by lakes, rivers and canals, is 87,186,626 acres. 
The cultivated area under crops and grass, excluding gardens, 
is 26,025,000 acres. The area of commons, mountain, heath, 
moor, and other rough land used for grazing, amounts to 
4.781,000 acres*. Forests, woods and plantations occupy 
1,884,000 acres. The remaining 4,445,000 acres are accounted 
for by buildings, gardens,.railways, roads, and mountains and 
wastes not available for grazing. It is in the 4f million acres 
of rough gmzing that land is to be found which might be added 
to cultivation. Probably between 100,000 and 250,000 acres 
■could be thus reclaimed. If expense were no consideration the 
area might be half a million acres. 

In bringing land into cultivation there are two processes, 
each requiring some outlay of capital. The first is its prepara¬ 
tion. Roots, for instance, have to be grubbed and stones 
removed; the land must be broken up, ploughed and probably 
marled : a portion must be sown for meadow or pasture. Almost 
all the cultivated land of the country has undergone this initial 
process. But the preparation took place too long ago to be 
taken into account in estimating the present capital outlay. 
Now, however, when the question is the expense of bringing 
new land into cultivation, it must be taken into account. It 
cannot be put at less than £5 an acre. To this must be added 
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the ooBt of equipment—^that is to say, the farmhouse and out¬ 
buildings, the cottages, the fencing, including the gates and 
posts, the drainage, the water-supply, the farm-roads. What 
this will cost per acre largely depends on the size of the farms 
uito which the newly reclaimed land is divided. Suppose that 
a landowner decides to reclaim a thousand acres of rough graz¬ 
ing, let at Is. an acre, or £60 a year, and to do it as cheaply 
as possible. The initial cost of preparation is £6 an acre, or 
£5,000. At pre-war prices the cost of equipment for a thou¬ 
sand-acre farm cannot be put at less than £7,000, or £7 an 
acre. The capital outlay is therefore £12,000. Probably there 
will be no rent at all for several years. But assume that 128. 6d. 
an acre is obtained from the first, or a gross rent of £625. 
From the gross rent must be deducted one-third for upkeep, 
insurance and management, say, £205. The net rent is there¬ 
fore £420. But the landowner has lost the £50 a year rent for 
hie rough grazing. He therefore only receives £370 a year 
on the transaction. If, as is almost certain, he has had to 
borrow the capital of £12,000, he pays for the loan at 5 per 
cent, interest £600 a year, and he receives from his new in¬ 
vestment a net return of £370 a year. He loses £230 a year. 

Go one step further, and suppose that the landowner is an 
enthusiast for small holdings, does what, on social grounds, we 
should all desire him to do, and lays out his thousand acres in 
33 small holdings of 80 acres each. The initial cost of prepara¬ 
tion is the same—£5,000; the equipment of the 33 holdings at 
£1,000 apiece is £83,000—making a total capital outlay of 
£88,000. At the best it is moderate land. Assume that the 
landowner lets at 25s. an acre, and gets it from the first. His 
gross rent is £1,260. From this has to be deducted the one- 
third for upkeep, say, £412. With 83 sets of farm buildings 
the cost of upkeep might probably be more. But that point 
may be waived. His net rent is therefore £888, or, if we 
deduct the £50 rent for rough grazing which he has lost, £788, 
But he has borrowed £38,000 at 6 per cent. He pays for his 
loan £1,900 a year, and receives from his new investment a net 
£788 a year In other words he loses £1,112 a year. “ Com¬ 
paratively poor men must set some limits to their philan¬ 
thropy. 

It is also said that agricultural landowners waste land and 
diminish food production by excessive preservation of winged 
game. That damage may be done to crops by winged game 
is not denied, and, where preservation is carried to excess, it 
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is a real evil. But even in pre-War days, the damikge done 
was perhaps neither so great nor so general, as has been repre¬ 
sented. 

Bad farming often sheltered itself behind the alleged depre¬ 
dations of the pheasant. Nor does it seem, at first sight,, 
probable that land which was worth cultivating was ever 
withdrawn from food production. Landowners axe rarely rich 
enough to sacrifice a farming rent, however small, for a sport¬ 
ing rent of from Is. to 8s. per acre. 

Less bitterness against game preservation would be aroused, 
if landowners exercised their sporting rights themselves and 
did not let them to shooting tenants or syndicates. It is not 
merely that agricultural landowners themselves rarely preserve 
to excess, either from want of money, or respect for public 
opinion, or regard for their tenants. It is the intrusion of the 
commercial element into sport—the letting to strangers and the 
sale of the game—which chiefly outrages public opinion. Yet 
even this commercial element has advantages to the country¬ 
side. Many landovmers can only afford to live in their country 
houses by the help of sporting rents. In other cases the 
sporting rights secure tenants for country houses that would 
otherwise stand empty. Those who live in the country know 
the loss to the whole neighbourhood When the big house is 
unoccupied. There is loss of employment and wages, loss of 
practice to professional men, loss of custom to local tradesmen, 
loss to the ratepayers of the rateable value of the empty house 
which must be made good elsewhere. There is loss also to 
farmers, for the rent of the house and the sporting rights often 
enable the landowner to maintain the efficient equipment of 
the farms which otherwise would deteriorate. Even if the 
house remains unoccupied, and only the sporting rights are let 
to shooting tenants, there are still advantages. Some of the 
money mg^y go to the upkeep of the estate; keepers are employed 
who otherwise might be out of work; beaters earn money at 
a time when cash is scarce in rural districts. And sporting 
rights, thus severed and let, are a valuable rateable asset which 
diminishes the general burden of ratepayers. They pay the 
full and not the special agricultural rate; added to the rateable 
value of woodlands in their natural unimproved state, the rents 
substantially increase the assessment, and help to reduce the 
burden of the rates to everyone else. 

(To he concluded.) 
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POINTS OF THE HORSE. 

T. W. Cave, P.E.C.V.S., 

Vice-Principal, South-Eastern Agricultural College, Wye, Kent. 

It is not the intention to discuss, in this article, the points 
of the various breeds of horses, but rather to try to define the 
good and bad points which may be seen in all classes of horses. 
In the ^ace available we cannot hope to deal fully with a 
subject on which volumes have been written, but must confine 
our remarks to what seem to be the more important points. 
It is proposed to recognise only two types, the light (q>eed) 
horse, and the heavy (slow) draught horse, pointing out the 
few instances in which these two classes ought to differ. 

To a great extent the economic value of a horse will depend 
on his durability, on his capacity to undergo severe strains 
in the work he has to do, whether in his speed-work, or in 
the moving of heavy loads, without breaking down and becom¬ 
ing useless for further work. 

This durability will depend on his breeding or quality, <» 
his conformation, and on his action. To judge these points 
correctly needs close observation and constant practice, and also 
some knowledge of the structure of the animnl’s body is useful. 
Many good judges seem to know intuitively what is the best 
shape, and do so without any knowledge of anatomy, but the 
man who has this knowledge will become proficient in a much 
shorter time. 

The Framework. —The horse’s framework or skeleton is 
composed of a large number of bones connected by cartilage 
and ligaments. Attached to the bones are the muscles which 
supply the motive power under the control of the nervous 
system. The bones form three classes of levers, to wbidi the 
muscles supply the power and the joints form the fulcra. 
Many muscles act on distant parts of the framework, to which 
they are attached by long tendons or sinews. This arrange¬ 
ment gives lightness and elegance to the lower part of the 
extremities. 

To a considerable extent the bones of the skeleton give 
shape to the body, but not entirely so: for example, in the 
neck the shape depends on the muscular development. If we 
compare a living animal with an illustration of the skeleton (A) 
this fact is at once seen to be true. Again, the hind-quarters 
have a bony framework, but their shape largely depends upen 
the great muscles covering the bones of this region. 
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A glance at a well-developed horse will show a marked 
difference in the muscular development of the hind extremities 
compared with the fore extremities. 

The hind limbs supply the propelling power, which enables 
a draught horse to move a heavy load, a hunter to fling himself 
■(and his rider) over a high or a wide obstacle, and a race¬ 
horse to travel at high speed. To do this, the muscnlar 
development of the hind parts must be great, while the fore 
extremities, having only to support the weight of the bot^ 
(of which they seem to carry more than a fair share), take but 
a small part in propulsion. For this work the fore limbs need 
far less muscular power. If we assume that the hind legs 
support the weight of the posterior half of the trunk, it will 
be seen that, in addition to carrying the anterior part, the fore 
limbs have to support the long neck, to the end of which 
is attached a heavy head. These facts are borne out by the 
greater muscular development of the hind extremities, and also 
by the very different modes of attachment to the trunk of the 
fore and hind extremities. 

In the latter, the top bones of the limbs, the ossa innominata 
or pelvic bones, are firmly attached by a fixed joint, to the 
hade bone in the sacral region. An examination of the skele¬ 
ton will show how carefully nature has provided for firmness 
and strength in this region to withstand the enormous strain 
•when pulling a load, or leaping or galloping. 

When we examine the fore-extremity we notice the absence 
of the great powerful muscles supplied to the hind extremity, 
and we find that the fore-limb is only attached to the front 
part of the trunk by muscles, and that there is no fixed 
immovable joint like that in the hind leg. If we stand in 
front of the horse and direct our attention to the anterior part 
of the trunk, we see that it is placed between the shoulders, 
•to which it is attached by muscles, which suspend it (the 
trunk) as a man’s body is supported in a hammock. 

These anatomical facts confirm the ^^ew that the hind 
limbs are used for propulsion, while the fore-limbs chiefly 
support the weight of the body. 

The fact that the fore-legs have to support so much weight 
■will explain the reason why they wear out more quickly 
the hind parts do. 

In carrying a man in the saddle it has been estimated that 
the horse’s fore-legs take 66 per cent, and the hind-legs only 
S4 per cent, of the man’s whole weight. In going downhill 
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a still greater portion of the weight will be thrown on the 
fore-legs. 

The movements of the limbs in walking, trotting, galloping, 
etc., axe exceedingly complex, and are brought about by 
different groups of muscles, contracting and relaxing in proper 
sequence, and all working together harmoniously. This co¬ 
ordination of the various groups of muscles, taking part in any 
movement, is fortunately not controlled by the animal’s will, 
but is regulated by a special part of the brain (cerebellum) 
set apart for this work. 

Before dealing with quality, shape and action, it is necessary 
to mention the lubricating system of the body, by which the 
movements of the limbs are made smooth and easy. Each 
joint is surrounded by a capsular ligament forming a bag 
onclosing the ends of the bones. This bag is lined by a 
synovial membrane which secretes the lubricating fluid, synovia 
or joint oil. Wherever a tendon plays over a bone, or through 
a fibrous sheath, synovial membranes are arranged to provide 
the lubricating fluid and so to prevent friction. Without this 
lubricating system, the rapid movements of the limbs would 
soon become impossible, and the wearing parts would be 
quickly destroyed by friction. 

Quality or Breeding. —Horses show their breeding in their 
bones, ^in and hair. The bones of a well-bred horse are 
•denser, harder, more ivory-like, than those of an under-bred 
animal, in which they are found to be softer, more spongy, 
and far less durable. 

The skin should be thin and elastic and covered with fine 
soft hair, and in those heavy breeds in which long hair or 
“ feather” grows on the lower part of the legs, it should be 
fine, straight and silky, not coarse or inclined to curl. A 
coarse thick skin and coarse thick hair in a draught horse will 
indicate want of breeding and point to bone of a poor quality. 

Horses, however, also show quality in the size and shape of 
the head. It has been written (The Druid); ” Had I to choose 
a hunter by seeing one point only, it should be his head, for 
T never knew one with a small clean intelligent face and 
prominent eyes to be bad ” (B. See illustration.) 

Horses of all classes show their quality by their heads, which 
should be small, wide across the forehead, with large kindly 
•eyes (a sign also of good temper), small pointed ears, a wide 
space between the outer comer of the eye and the angle of tiie 
lower jaw, large open nostrils, and plenty of space between the 
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branches of the bottom jaw to give room for the upper part of 
the windpipe (laiynz). The nostrils must be thin and flexible 
and capable of great distension. The horse is unable to breathe 
through his mouth owing to the great length of the hanging 
soft palate, and he therefore needs to have nostrils capable of 
distension to admit sufficient air during exertion. 

In the low-bred horse the head is large and coarse and 
unshapely, with large ears, a narrow forehead and small ,eyea 
and nostrils. 

Quality and good breeding denote endurance. Dick Chris¬ 
tian has said, in speaking of the thoroughbred hunter; “I 
never heard of a great thing yet, but it was done by a thorough¬ 
bred hor.se.” 

Breeding tells, and it is wise for the horseman to look for 
these indications of quality in whatever class of horse he 
requires. 

Oonlormation. —^As indicated above the horse’s locomotor 
apparatus contains a highly organised collection of bones and 
joints, muscles and tendons, and an intricate set of levers, all 
working harmoniously together, without waste of power and 
without undue friction. 

This harmony will depend greatly on the true shape of the 
body and limbs, and it must now be our task to show what 
is to be regarded as the correct conformation. It is neces&aiy 
first to take a general survey of the animal as a whole before 
making any detailed examination of the several parts, bead, 
nock, trunk and limbs. 

When viewed from a short distance the well-proportioned 
horse should deceive the eye: he should seem much smaller 
than he afterwards proves to be on closer acquaintance. The 
most remarkable instance of this, in our experience, occurred 
when inspecting a high-priced weight-carrying hunter. When 
the door of the loqse-box was opened our first impression was 
that we were looking at a ” mere cob,” but on standing at his 
shoulder the ‘‘ mere cob ” proved to be over seventeen hands 
high! This deceptive appearance is an excellent point in a 
horse’s favour. 

The Head .—Still standing at a distance the shape of the head 
should be noted, and the way it is attached to the neck. The 
head should be carried gracefully and should move freely on the 
neck without fullness or heaviness at the junction of head and. 
neck (B). 
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The neck should be sufficiently long and muscular, 'with a 
'Well defined wind-pipe in front, and nicely arched at its upper 
border, and without a heavy crest. The crest is formed by a 
mass of fat surrounding the long elastic ligament of the neck, 
which h^ps to support the weight of the head. A thick 
heavy crest only adds to the weight to be carried by the 
fore-legs. 

In the draught horse the neck should be muscular, of medium 
length and thickness, and unencumbered with fat. 

In all classes the ewe-neck with the badly set-on head is to 
be avoided. 

The chest, seen from the front, should be nanow in the light 
speed horse, but broad and muscular tor the heavy draught 
horse. The space between the fore-legs in the former, should 
allow the open hand to lie easily under the breast bone, but 
in the latter the breast needs to 1^ wide and well muscled, and 
the fore-legs sufficiently separated. Again, viewed from the 
side the chest should be deep from above downwards rather 
than broad from side to side. The deep oval chest gives a 
better girth and a greater lung capacity than the broad round 
chest. Also the deep chest gives freer play for the shoulders, 
and is evidence of good staying power. A broad chest, with 
too much space between the fore-legs, renders free smooth 
action impossible. 

In the speed horse the neck seems to blend imperceptibly 
with the shoulder, but in the draught horse there is a suffi¬ 
ciently deep hollow at the junction of neck and shoulder into 
which the collar may fit comfortably. 

The ribs behind the shoulders should be sufficiently ardied 
to form an oval chest, and the posterior ribs should be suffi* 
ciently long to prevent an appearance of " lightness in the 
flank.’’ The last rib should be about a hand’s breadth in front 
of the hip bone to give a “ well-ribbed up ” appearance. This 
shortness of the space between the last rib and the hip bone 
may be due, either to the presence of an extra or “ floating ” 
rib, or to the loin region containing only five vertebra. 

Where a horse is “badly-ribbed up” there is no floating 
rib, and the number of lumbar vertebra is often increased to 
six instead of five. 

The “ well-ribbod up ’’ horse is generally a good doer, while 
the “badly-ribbed up” animal is often a delicate feeder, 
difficult to keep in good condition and very liable to ecour. 
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The Withers .—Toniing oar attention next ^ the upper line 
of the body, the withers should be pronainent and should rise 
up well above the shoulder blades. The withers should be 
thin in the speed horse, but much thicker and more muscular 
in the draught horse. Low withers are inadmissible except 
in the immature animal. The withers are formed by the long 
superior spinous processes or projections of the first few dorsal 
vertebrsB, and the further back the long processes extend 
the shorter the back will appear. Between the withers and 
the croup the spinous processes are all of equal length. 

The Back .—Although anatomically the withers are part of 
the dorsal region or back, the horseman recognises two regions, 
first the withers, then the back. The back should be straight. 
A hollow back must be regarded as a sign of weakness. In 
all old horses, there is a tendency for the back to become 
hollow. The muscles on either side of the back-bone should be 
well developed and fill up the angle between the ribs and the 
vertebrae. 

The loins lie between the back and the croup and are formed 
by the lumbar vertebrae, five or six in number. When six 
bones are present the loins appear too long, unless well covered 
w'ith muscle, and the space between the last rib and the hip 
bone too wide. The loins should be broad, muscular and flat, 
and should continue the line of the back towards the croup. 
If the line rises from the back to the croup the horse will 
have a “ roach-backed ” appearance. It is important that the 
upper line of the body from the withers to the croup should 
give an impression of shortness when compared vnth the under 
line from the elbow to the stifle. 

Although the quarters belong to the hind extremities, it is 
convenient here to continue the survey of the upper line back- 
•w'ards to the buttocks. The quarters should be well shaped 
and pleasing to the eye, the central line being slightly convex. 
The hip bones should be wide, but not sufficiently prominent 
to warrant the term “ragged.” The tail should be set on 
“high” and be carried with distinction(K). We shall refer 
again to the quarters in describing the hind extremities. 

The Under Line .—Turning our attention to the under line 
of the body, when the shoulders are good, the chest deep and 
and the posterior ribs of sufficient length, the under line will 
appear long, and nearly parallel vnth the surface of the ground, 
and the horse is said to “ stand over a lot of ground.” The 
horse with upright shoulders, badly placed fore-legs, and » 
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round barrel, will look “leggy” and show a "lot of daylight 
under him.” 

In the majority of horses the length from the point of the 
shoulder to the buttock is about equal to the height at the 
withers, so that the body and limbs (excluding the neck and 
head) form a square. This rule will hold good for the " long 
low ” horse as well as for the " leggy ” looking animal with a 
“ lot of daylight under him.” 

The reason for this different appearance is that the former 
has good oblique shoulders, a short back and a long under 
line; in the latter the shoulders are upright, making the back 
look longer, while the under line is defective owing to the 
backward position of the fore-legs, the shortness of the 
posterior ribs and the long space between the last rib and the 
hip bone. It is the true conformation of the body which is 
deceptive making the top line appear short and giving the under 
line length, but when the shape is wrong the opposite effect 
is produced, a long back and a short imder line producing, 
a high ‘ ‘ leggy ’ ’ appearance. If two horses were measured for 
length and height, although one looked "long and low” and 
the other "leggy and light in the barrel,” they would Both 
be found to approximate the squareness of the body and limbs 
mentioned above. 

The Fore Limbs. —Next, viewing the fore-leg from the side, 
we should find a long oblique shoulder-blade, sloping upwards 
and backwards from the shoulder-joiUt. This appearance-of a 
good sloping shoulder is aided by the correct position of the 
second bone, the humerus, which should form a wide angle 
with the scapula, and should be placed in a more or less per¬ 
pendicular position between the shoulder-jbint and the 
elbow (C). This brings the fore-arms and knees well forward 
and adds to the length of the under line of the body. 

If, however, the humerus is more horizontally placed (D> 
the fore-arm and knee will be more backward under the body, 
and will give a shorter under line. This latter position of tho 
humerus goes with upright shoulders, while ^e more per¬ 
pendicular humerus is seen with the good doping shoulder. 
Well-shaped shoulders are essential in all classes of horses, 
giving smooth free action to the fore-limbs, but in the dranght 
horse some authorities maintain that a more upright shoolder 
is not only admissible, but even an advantage in giving greater 
power in collar work. This may be true, but to-day a well- 
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made draught horse is expected to be capable not only of 
walkiiig well, but of trotting with good free action, and for 
this the sloping shoulder is essential. The shoulder-blade 
should be well covered with muscle in the speed horse, and 
still more so in the heavy horse. 

To test the obliquity of the shoulder, an imaginary line may 
be drawn upwards from the centre of the fore-arm and should 
pass just behind the shoulder-joint, so that the major portion 
of the scapula is behind such a perpendicular line (C). The 
large and powerful muscle which fills the angle formed by the 
scapula and humerus should be well developed, plump and 
firm. 

The fore-arm, between the elbow and the knee, should be 
long, broad and muscular above, but narrowing towards the 
knee. A weak thin fore-arm is a great disadvantage in both 
speed and draught horses. The knee should be large, flat in 
front, but with a strong projection at the back formed by a 
.bone, the trapezium. This bone gives attachment to important 
muscles of the fore-arm, and also forms a groove between it 
and the main part of the joint, through which pass two of the 
flexor tendons. If the trapezium is small and placed too close to 
the main joint, the tendons have not sufficient room for free play 
and are cramped in their action. Below the knee, the cannon 
bone should be short and strong, and the leg broad from front 
to back. This will give the necessary “ good girth ” below the 
knee, and the “flatness.of bone” as it is termed in horse¬ 
man’s parlance. The width of the leg below the knee depends 
upon the position of the three back-sinews which pass down 
behind the’ cannon bone. These three sinews should be 
clearly defined, and stand out well from the cannon bone, 
and from each other. It is this which gives “ good girth ’’ and 

flatness’’ so much praised. When the back sinews are 
packed closely to one another and to the back of the cannon 
bone, the leg feels round instead of flat, the girth is small, and 
there is a “tied in’’ appearance below the knee. Although 
“ flatness of bone ’ ’ below the knee is often spoken of, the 
term is incorrect, as the cannon bone is oval from side to side 
and narrowest from front to back, and cannot give an i^pear- 
ance of “flat bone,” which is due, as stated above, to the 
position of the back-sinews in relation to the cannon bone. 

The fetlock should be sufficiently large and strong, with 
well-developed sessamoid bones at the bade. These two small 
bones are attached behind the cannon bone at its lower end. 
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snd together form a groove over which two flexor tendons 
play freely. 

Prom the fetlock, the pastern slopes downwards and for¬ 
wards to meet the hoof at the coronet. This slope of the 
pastern varies considerably in different horses, but should 
always correspond to the slope of the front of the hoof, to 
which it should be parallel. 

The hoof should slope upwards and backwards to the coronet 
at an angle of about 55°, and the slope at the heels should 
be parallel to that at the toe, and the heels about half the 
height of the front of the hoof. One frequently reads the 
absurd statement that the proper slope of the front of the 
hoof is at an angle of 45°. A single glance at a drawing 
of a hoof at this angle will show its impossibility. On raising 
the foot and examining its under surface, it should be almost 
circular in shape, with wide open heels, a concave sole mid a 
good strong frog. There is nothing more true than the old 
saying, “no foot, no horse.” However good his other parts 
may be, a horse will be of little economic value if his feet 
are faulty. 

Lastly, before viewing the fore-legs from the front we should 
drop an imaginary line from the point of the shoulder to the 
ground (E). If the leg is properly placed and well shaped, 
the line should touch the ground slightly in front of the toe. 
In a horse with the “knees back” the line will fall several 
inches in front of the toe (F). In viewing the fore-legs from 
the front the fore-arms should be long and muscular, the knees 
broad and strong, and the fetlocks large and well developed. 
Large joints, in proper proportion to a horse’s build, will give 
a distribution of the weight over a larger surface, and will also 
give promise of well-developed muscles and stout tendons. 

The fore-legs should be perfectly straight, so that an 
imaginary line, drawn from the centre of the fore-arm (front) 
to the ground, should divide the knee, cannon bone, fetlock, 
pastern and hoof into two equal parts. (G). Very many horses 
do not come up to this standard, some being “ calf-kneed ” (H), 
■others “ pentoed ” (I), while many have legs turned but from 
the fetlock (J). Horses having such defects cannot have true 
■dction and will not be durable. 

' Hind lAmbe. —'I^ezt, taming our attention to the hind 
■extremity as seen from the side, the quarters diould be well 
ehaped and lengthy from the croup to the buttocks (K). The 
ehape of the quarters depends partly on the bones forming 
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pelvic cavity and partly on the great muadee clothing the 
bones. The sacral vertebrss, which follow after the loin bones, 
form the roof of this cavity, and shbold continue in almost the 
same horizontal line as that of the back and loin, and the first 
tail bones, which come after the sacrum should continue the 
line backwards. In such long level quarters the tail vrill be 
“ set on high up,” but where the sacrum and eurly tail bones 
droop downwards the quarters will have l^e shape kiwwn as 
” goose-rumped,” and the tail will be " set on low dovra ” (ti). 
Many goose-rumped horses, however, make excellent hunters. 

The muscular development of the quarters and thighs shouldi 
be good and in keeping vdth the conformation of the fore¬ 
hand. Too much muscle behind with a light fore-hand is not 
good. 

The thigh bone (femur) slopes downwards and forwards from 
the hip joint to the stifle, and should be w.ell covered with power¬ 
ful muscles. From the stifle to the hock the bone (tibia) slopes 
downwards and backwards. This part of the limb corresponds 
to the fore-arm and should be long and muscular. Length 
of the gaskin and fore-arm is essential, while the parts below 
the hock and knee need to be short. 

The hock (tarsus or ankle) is perhaps the most important 
joint in the limbs. It should be strongly built, with a good 
length of the bone at the back forming the point of the hock 
(calcis). To the calcis are attached tendons belonging to the 
powerful muscles of the back of the tibia, and other tendons 
also play over this bone in passing down the leg to the foot. 
The main hock-joint, in which there is the greatest movement, 
is between the end of the tibia and a bone of the hock known 
as the astragalus. The articulatory ridges on this bone run 
downwards and forwards and outwards and play an important 
‘part in the action of both hock and stifle. Sir F. Smith, in 
writing of the hock, attributes the “ well-marked stifle action, 
particularly well seen in trotters ’ ’ to the screw-like action' 
produced by the astragalus. In addition to the main joint 
there are three minor joints in which the movement is slight 
(md gliding. When viewed sideways the hock should be broad' 
both above and below, and the point of the hock (os calds) 
should stand out prominently, and well deur of the lower end* 
of the tibia. On looking at the hock from the front it should 
have a bold clearly-deflned outline, and on the inner surface* 
the smdl bones forming the glidi'n g joints du>nld be strongly 
developed, and we should be able to feel, between the bones,. 
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the three grooves which mark the position of the minor joints. 
A weak hock is broad above* but small and narrow at its lower 
part, from whatever point it is viewed. 

An imaginary line dropped from the buttock should touch 
the point of the hock and the posterior mai-gin of the leg, as 
far as the fetlock and then drop to the ground (M). If the 
hock is too much curved (“ sickle-hock ”), the line will touch 
the point of the hock but no other part of the leg (N). If the 
leg inclines backwards from the hock, the same line will strike 
the ground near to the toe (0). If the hock is too straight (P> 
it will be more likely to be injured by concussion, and in the 
straight hock the os calcis has a cramped appearance. Below 
the hock the limb follows the same conformation as the 
fore-leg below the knee, but the pastern and hoof are more 
upright, and the hoof is longer from toe to heel, is oval in 
shape, and has a more deeply-concave sole. 

When seen from behind, the quarters should be equal both 
in regard to the position of the hips and in muscular develop¬ 
ment; any inequality denotes some defect. The muscles 
clothing the inside of the thigh should be plump and firm 
and round. Any deficiency of muscle here will give a *' split 
up ” appearance between the thighs. 

The hind legs should be straight (Q) with the hocks neither 
too close together, nor too wide apart, and should not turn 
outwards from the hocks (cow-hocked) (E), nor turn inwards 
(pentoed) (S). 

Action.—Glood action generally depends on good conforma¬ 
tion, and a badly-shaped horse cannot be a good mover. 

To judge action the observer should see the horse move at 
the walk, trot and gallop (if the horse is to be used for work 
at this pace) both going away and coming towards him and 
also in passing. In passing it will be seen whether the horse 
has well-balanced equal action before and behind. The walk 
should be light and active, and the feet lifted high enough ta 
clear any ordinary inequalities in the road surface. The fore¬ 
legs should be extended well forwards before the feet touch the 
ground and the hind-legs must be brought well tinder the 
body so that the hind-hoofs at least cover the impressions made 
by the fore-hoofs. 

A good active walker will usually have good action in alt 
his paces, while a shufiSing, cluiqsy, heavy walker will not. 
In the walk, the fore and hind-legs should be carried directly 
forward in a straight line, without any faults such as 
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^‘dishing” in front, or “twisting” the hoc^ outwards and 
the toes inwards. 

In the trot the hind-legs must be carried well forward under 
the body, and the fore-legs carried equally to the front, without 
too much knee action, but in any case the action before and 
behind should be equal and well balanced. 

High knee action with indifferent hock action is often seen, 
but is very faulty. 

From an economic point of view, excessively high adtion 
must be condemned, however beautiful it may look in the show 
ring or in the park. Such action causes too much concussion 
-and rapid wear of the limbs. A moderate all-round action is 
preferable, as more durable. In the trot, as in the walk, the 
•action should be straightforward, without any “dishing” in 
front or “twisting” behind. In the gallop the action should 
be free, smooth and low, and without any high jerky bounding 
movement such as may be seen in a horse that is not a 
galloper. 

In the true galloper the impression conveyed to the observer 
is that of a beautiful, well-oiled piece of machinery, working 
with faultless smoothness and precision, and at high speed. 

True action means that the work is done without loss of 
power and with the minimum of effort, and consequently with 
the least amount of wear,and tear. 

AehnowMgmentt ;—Badminton Library ; Smith's Veterinary Physiology ; 
Hayes, Points of the Horse ; The Veterinary Adviser, Leighton; 
Horses and Stables, Fitz-Wygram ; Judging Livestock, Craig j Journal 
of Royal Agricultural Society. 
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PIG-KEEPING. 

I. 

W. A. Stbwabt, M.A., B.Sc. (Agr.), 
Northamptonshire Farm Institute. 

The Farmer’s Aim — Pork, Bacon; Scale of Business; 
Capital Required; General Management; Breeding of 
Pedigree Pigs; Duties of the Pigman; Breeds, and Suita¬ 
bility for the Particular Business adopted; Pure v. Cross¬ 
bred Pigs. 

In 1922 the pig population of England and Wales waa 
returned as 2,298,986; in 1872 the number was 2,586,000. 
In the intervening 50 years the demand for pig products in. 
this country had steadily increased, but this demand was not 
accompanied by a corresponding increase in the numbers of 
our pigs, with the result that our imports of bacon rose from 
2,001,855 cwt. in 1872 to 5,932,152 cwt. in 1922. Imports 
of hams, lard and pork showed similar advances. The imports 
figure for pork in 1922 was 757,606 cwt., while the total 
weight of pig products imported in 1922 was 10,422,320 cwt., 
representing a value of £55,306,027. 

In 1881, Denmark’s pig population was just over 500,000; 
at present the figure is in the neighbourhood of five times 
this number. While those engaged in British agriculture- 
failed to keep pace with the growing demand for the products 
of the pig, Danish agriculturists and bacon cuiers set them¬ 
selves the task of finding out exactly what the British con¬ 
sumer wanted in the way of bacon, and having learned this, 
they then proceeded to cater for the British market. The 
result is that to-day Danish bacon holds a strong position in 
the favour of the British housewife, and although it should 
not be impossible, it'will not be a speedy or easy process to 
displace it. If British agriculture is going to succeed ulti¬ 
mately in holding the British market against the foreigner 
in this respect, it must supply what the bacon curer and the 
consumer want. If this is done there is no reason'why the 
whole of British requirements in pig products should not be 
produced within the British Isles. 

Certain reasons have been pot forward from time to 
to explain why farmers have not developed the pig side of 
farming. Possibly the most important of these reasons has 
been the periodical fluctuations in the price of pigs. It is. 
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however, those breeders and feeders who have pursued a steady 
{Ktlicy, and who have not jumped in and out of pig-keeping as 
the prices went up and down that have sufiered least from 
the changes in market values. It is possible that fluctuations 
may occur again, but the increased operations of the home 
ibacon factories should help considerably to stabilise prices. 
In any case a consistent policy of pig-keeping should be the 
safest course. 

The prevalence of Swine Fever and Swine Erysipelas, 
together with the pressure of Swine Fever regulations, have 
nlro restricted development. 

Inquiries which have been made recently with regard to 
the present position of the pig trade, have tended to show 
that the bacon factories already established in the country are 
nble to deal with the present supply of pigs, and that some 
•of them experience difficulty in obtaining the required quan¬ 
tities. Complaints are made that the pigs supplied, even 
when adequate in numbers, may be unsuitable in conforma¬ 
tion, weight and feeding. Further, there is an increasing 
•demand for pork which tends to reduce the supply of pigs for 
"bacon. 

In addition to the broader economic argument for pig- 
"keeping on an increased scale, one must bear in mind certain 
•other consideratidns in favour of the pig. The sow’s prolificacy 
in rearing 16 pigs in a year compares favourably with the ewe 
-or cow. The pig is invaluable in utilising glut products, for 
•example, potatoes and barley as in the winter of 1922-28, and 
whey on cheese-mtddng farms; and further, the pig is the 
most economical manufacturer of meat, putting on 1 lb. of 
live weight increase with less food than any other farm 
ranimal. 

The Fanner's Aim. —In starting or reconstructing his pig- 
Ireeping the farmer should con.sider his market, and whether 
he is to cater for the fresh pork or bacon trade, or both. It 
is usual for good pork pigs to make a higher price per pound 
iihan bacon pigs, and to sell pigs for pork has proved, lately, 
a more profitable line of business than to supply pigs for bacon. 
On the other hand the pork demand is more subject to seasonal 
and other fluctuations. Bacon prices are steadier. Fork 
production is more speculative, but offers greater chances 
-of profit. 

The demand of the present day is for small joints of good 
quality pork and for mild cured bacon produced by young pigs. 



Fig 1.— Liuiro lilack (iilt M( lly of Moulton 2n(l—a dual }>uipose type of female pig 
N\hK’li could be iuate<l to breed bacon oi poik pigs. 



h IG. 2. Larg(' Black Sow—Oornwootl Lass 67th—a typical bacon dam. 












i^IG ]•—Liij^ejWhile Ro i— Woislcy liy r)Hi-a typic il bacon sik 



tiG 4~“Mi(l(lk While B) 11—Shi(wsbiir}—i typical duarpiuposi sire, siutabk for 
buuling pigs cither for poik oi bacon 
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It is for this class of pork and bacon that the consumer will 
pay highest prices. 

The size and degree of fatness, of joints of pork wanted, 
vary in different districts. The type of porker most popular 
•on Smithfield market is one of about 90 to 100 lb. live weight 
And about 60 lb. dead weight at 4-5 months old, but the pork 
pig which is in most general demand throughout the country 
is one weighing 120-140 lb. live weight or about 100 lb. dead 
weight at about 5-6 months old. In certain manufacturing 
centres in the North Midlands and Black Country the “ fat 
pork ” pig is wanted: that is, a pig weighing 240-800 lb. live 
weight and about 180-220 lb. dead weight. The demand for 
“ fat pork ” is, however, strictly limited, and very frequently 
iihere is an over supply of fat heavy pigs. When such a 
surplus occurs these pigs make poor prices, actually about the 
same as fat sows, mid they are then commonly used for 
sausage-making. Generally speaking the smaller the pig the 
higher the price paid per pound, and the heavier the pig the 
lower the price per pound. 

Bacon curers appear to be agreed that the ideal t}pe of pig 
for bacon should weigh from 200-220 lb. live weight and from 
140-170 lb. dead weight, and should be fit to kill at 6-7 months 
H)ld. 

Thus we see that with the exception of the “ fat pork ” 
type, pigs should be ready for killing at 4 to 7 months old. 
Possibly the largest and keenest demand is for the pork pig 
■of 5 score dead weight. The 8 score pork pig is required almost 
•exclusively for the London market. The fat pork trade is 
the least attractive, since it is limited in demand, confined to 
particular areas and frequently over-supplied, more particu¬ 
larly because the older-fashioned feeders have not yet realised 
that the requirements of consumers have changed and 
that young, early-maturing, good quality pigs are what is 
now generally wanted. 

It should ^ recognised that the cost of production of pork 
is higher in older than in young pigs. Professor Henry has 
given certain figures taken from a large number of experiments 
'•conducted in the United States, which show that to produce 
100 lb. of live weight increase, pigs weighing 50-100 lb. live 
-weight required 400 lb. of food; pigs weighing 150-200 lb. 
required 482 lb. of food, and those weighing 250-800 lb. needed 
4!>11 lb. These requirements s^e all slightly in excess of those 
•obtained in this country recently with skilfully balanced 
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rations, but they serve to illustrate the point that the heavier 
the fattening pig, the more food is required to produce 1 lb. 
of increase. 

It is hardly possible to supply first-class porkets (8 score) 
and bacon pigs from the same litters, but it is possible to 
supply medium pork pigs of 6 to 6 score and bacon pigs of 
7 to 8^ score dead weight from litters of the same pure breed 
or first cross. The porkets are wanted rather fatter than the 
baconers, but this can be secured by' judicious feeding and 
management. 

Scale of Biuineaa. —On most farms where pig-keeping ia 
taken up on commercial lines, it will be found convenient and 
economical to have enough pigs to keep a man fully occupied 
in looking after them. It is also desirable that the farmer 
should breed the pigs required for feeding. He is in this way 
independent of buying in the ordinary market, and avoids the 
risk of introducing infectious or contagious disease, particularly 
swine fever. 

The number of pigs which a man can look after will vary 
considerably, depending upon the system of pig-keeping, 
whether the pigs are confined to sties, or kept under some 
modification of the open-air system, whether the whole unit 
is conveniently arranged or the pigs are scattered about the 
farm, the convenience of the water supply, and so on; but it 
may be taken as an average figure that a man can attend to 
about 120 pigs.’" Taking 120 as the unit and assuming that 
the farmer is breeding and disposing of his pigs partly as 
pork at about 5 months old and partly as bacon at 6-7 months, 
with the ^ws farrowing twice a year, a herd of about 120 pigs 
would be maintained with 12 to 15 breeding sows and 1 boar. 
This assumes that the average selling age will be about 
6 months, that the litter of a sow will be re^y for sale by the 
time she is due to farrow a second time, and also that each 
sow rears 14 to 16 pigs in one year. 

Capital Sequired. —The total capital required to start pig¬ 
keeping on these lines will depend upon how much has to bo 
spent on open-air shelters and fencing. It is usually possible 
to make use of existing buildings with or without some minor 
adaptations. Strongly-made wooden shelters big enough for a 
sow and litter, or for 12 small stores or 8 to 10 bigger stores 
will cost about 4310. Much cheaper shelters of a temporary 

* Dr. A. G. Huston, this Journal, July, 1D20, p. 342. 


1928.] Pio-KrapiNO. 61B 


character can be improvised. Wire pig fencing and posta at 
present {aioes ’will cost about 9d. per yard. It is not wise 
to attempt to economise by buying second-rate breeding animals. 
Whether it is intended to keep the herd pore or to go in for 
crossing, good pedigree ftTiitna.la should be selected as foundation 
stock. Useful in-pig gilts or young sows of this type will cost 
from £1^ to £20 each, and a suitable boar, fit for service, could 
be bought at j£15 to JG26. Over and above the outlay for stock 
and appliances a reserve of capital of £250 would be needed 
for the purchase of feeding stufb and payment of labour and 
overhead charges until the first returns from sales of pigs are 
received. 

Oeneral Management. —^In order to make the most of the 
concern the farmer will need to develop keen busmess instincts. 
He must learn when it is more economical to use home-grown 
grain than to sell it and buy other feeding stuffs. Such 
feeding stuffs as he does buy most be bought with judgment, 
and he must leam to make up his own rations and not rely 
on expensive proprietary meals. 

With regard to markets it should be his endeavour to sell to the 
best advantage. It may not be advisable to depend entirely on 
the local auctions. He should watch the prices at Smithfield and 
other important centres and compare what he is getting locally 
with the prices current elsewhere. If there is no weighbridge on 
the farm he can. by means of a spring balance and crate, weigh 
representative pigs before they go to market and estimate the 
price he receives per score. It may be a good policy to send 
wagon loads direct to London—this would apply particularly in 
the case of small pork pigs. In the matter of bacon pigs it 
would doubtless be advantageous both to the farmer and to the 
bacon-curer to have a definite contract for the supply to the 
bacon factory of so many pigs at certain stated intervals. Where 
this is done the farmer should insist upon getting a substantial 
premium on all pigs which conform to the standard for first- 
grade bacon pigs. 

It is an old saying that pork pigs are not wanted and ^uld 
not be marketed in the months without an “ B ”—May, June, 
July and August. Although there is a good deal of sound 
sense behind this saying, it is nevertheless true that the 
demand for pork in the summer months has greatly incroiwed 
within recent years. Many people endeavour to clear out 
their pork pigs before May, and then to sell in September 
those which have accumulated in tiie summer, with the result 

o 
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that the markets are often overloaded in March and April 
and again in September. 

Breeding of Pedigree Pigs. —So far we have considered pig¬ 
keeping from the standpoint of breeding and selling for 
killing. There is, however, the very important aspect of 
the position from the point of view of pedigree pig-breeding. 
Pedigree breeding has done much to promote the production 
of better pigs. There are possibly certain advantages for .com¬ 
mercial purposes in the first cross between two pedigree breeds, 
but it must not be overlooked that much successful commercial 
pig-keeping is carried on with pedigree animals. It is often 
possible with pedigree stock to sell some animals of individual 
merit at highly remunerative prices, and these prices more than 
compensate for the extra trouble and time spent in recording 
pedigrees, in marking, and so on. 

To be a successful pedigree pig-breeder, however, a man 
must be an enthusiast. If be is an enthusiast he should soon 
become a tolerably good judge, and by paying attention to 
careful selection and mating he should in course of time build 
up a good herd. Where the beginner often fails is in register¬ 
ing and keeping for breeding too many of bis pigs. 

The motto of the pedigree breeder should be to “ cull hard,” 
and to send to the butcher or bacon factory all animals except 
those which have real merit to recommend them. The smaller 
breeder who starts enthusiastically often gets disappointed 
through failing to find a good- market for his best pigs, and 
there can be no doubt that collective shows and sales, when 
properly conducted, form a most valuable outlet for good pigs, 
particularly for those who are not well enough known, or are 
not in a sufficiently large way of business to hold successful 
home sales. These collective shows and sales dcsi'rve more 
encouragement and support. 

Duties of the Figman. —^In pig-keeping a good pigman is 
an extraordinarily important asset. The main thing is to get 
a, man who is intelligent, keenly observant, and thoroughly 
interested in his work. It is very important that he should 
observe closely in order to see when pigs are ill or off their 
food, when sows are in season, and the many other small 
details which collectively make much difference to the balance 
sheet. He should know the individualities of his sows, and if 
he treats them properly he will be able to handle them quietly. 
It is a good indication of how a man treats his pigs if he can 
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go up to, and handle them in the held, or if they follow him 
readily when they are called. An intelligent, observant pigman 
deserves good wages. A bonus of so much per head on each 
pig weaned, or on each pig which reaches a certain weight in 
a given time on a weighed ration will do much to encourage 
him and stimulate his enthusiasm. 

Breeds and Suitability lor a Particular Purpose. —^In select¬ 
ing a breed or cross the farmer must consider what he is going 
to sell. If his intention is to sell small pork pigs he should 
choose breeding pigs likely to produce animals which will suit 
the requirements of the butcher who purveys small pork. If 
his object is the production of high-class bacon he will find 
guidance if he ascertains the type of pig wanted by the bacon 
curer. It is possible that the farmer may find several breeds 
which appear likely to produce the particular kind of pig which 
he wants. 

The Pork Pig .—It has been pointed out that in the case of 
pork there are three different sizes and weights in demand, 
but irrespective of weight a good carcass of pork should show 
a suitable proportion of lean to fat meat. There should be a 
small proportion of bone and offal. Great length of body 
is not so essential as in the bacon pig. The head should 
be broad between the ears, but the jowl, neck and shoulders 
should not be heavy. The back and loin should be broad and 
heavily fleshed, the ribs well sprung, the streak and belly 
thick and well developed, the hind-quarter square, the tail 
.set high, the hams heavy and fleshed down to the hock. 
The bone should be fine, and the skin thin and not wrinkled, 
the hair silky and not too abundant. A heavy jowl, strong 
nock with crest and mane, and heavy shoulders are usually 
associated with a coarse type of pig. Good quality is essential, 
and as indications of quality attention should be paid to the 
bone, skin and hair. A good pork pig will have a high per¬ 
centage of the most expensive cuts; these are obtained chiefly 
from the back and loin. For the small and medium pork 
requirements early maturity is a most important consideration. 
The pork pig, like the bacon pig, should be free from' “ seedy- 
cut.” White colour and smooth skin are desirable, as a pig 
with these characteristics is more easily dressed. A tradesman 
in a small way of business is much influenced by these points, 
as he is usu^ly without those specif facilities for dressing 
pigs which are found in the factories and large wholeside 
frusinesses. 

0.2 
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The Bacon Pig .—The ideal type of pig from the bacon curer’a 
standpoint is a long-sided pig with muscular wide back, wide 
thick firm loins, heavy hams fleshed to the hock, light head,, 
neck and shoulders, thick streak and belly, to weigh dead 
140-170 lb. at 6-7 months old. The carcass should show a high 
percentage of lean to fat, and should be thin skinned. The 
“ Prime Streaky ” lying behind the elbow and forearm 
should be thick and the back fat should not measure 
more than inches in depth at any point.* The middlea 
from such a carcass will weigh 8 or 4 lb. more than, 
the ends. This description holds good for the Wiltshire 
side. In the northern counties for the ham and cutting-up 
trade a somewhat heavier pig is wanted. The type is, how¬ 
ever, the same, and it simply means that for the northern 
demand the same sort of pig will suit if fed six weeks longer. 

When breeding for bacon, pigs that are poor in the hams, 
short in the back, with coarse wrinkled barrel-shaped sides 
and narrow behind the shoulders should be avoided. Heavy 
limbs, heavy fore-quarters, thick skins, coarse hair and bristly 
manes are equally undesirable. 

The ideal bacon pig when fattened should be long, straight 
on top and underline, not “ paunchy,” square at the tail-head, 
light at the shoulder, and fine in the bone. 

The ideals laid down for pork and bacon can 1)6 secured 
without difficulty from existing breeds. 

Pure V. Crossbred Pigs. —Butchers and bacon curers want 
uniformity. Uniformity cannot be obtained by breeding from 
mongrels. The only ways in which to secure uniformity of 
type are to, breed pure-bred animals, or definite first crosses 
between two distinct breeds, and as there is variation in type 
within some of the breeds, the breeding sows in any one herd 
should be as uniform as possible. It is invidious to single out 
'particular breeds or crosses, and the following points are given 
simply for the guidance of prospective breeders of commercial pigs. 

For Pork —^Por ” small pork ” production the two breeds 
which are regarded as specially suitable are the Middle White 
and Berkshire. High-class small pork can be bred from either 
one of these breeds or by crossing the one with the other. Of 
the two the Middle White would appear to possess rather 
earlier maturing qualities, to be rather more prolific, and have- 
an advantage from the butcher’s standpoint in the white 
colour. A white boar used on a coloured sow, however, will 
usually beget white progeny. 

♦The “middle” is that part of the pig which reaches from behind the- 
shoulder to the ham. 
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For “ medium pork ” as represented by the pig of 5 sccore 
(100 lb.) dead weight, either of the two pure breeds mentioned, 
or a ax>Bs of either of them with one or other of the bigger 
breeds, would be suitable. The Middle White-Large White 
cross is popular in some districts, but requires good housing 
and conditions, and the Middle White-Large Black cross is 
becoming increasingly esteemed. Both these crosses hare the 
advantage that they can be used also for bacon at 140-160 lb. 
dead weight. The Berkshire-Tamworth cross is favoured in 
certain Midland counties and hae the reputation of producing a 
good quality carcass. This cross-bred is, however, rather slow 
in growing and not specially thrifty. 

For ‘‘fat pork” the bigger heavier breeds might be more 
suitable thm the Middle White or Berkshire. The Lincoln¬ 
shire Curly Coated Pig has long been used for producing a fat 
heavy carcass. The Cumberland yields a useful carcass of this 
type with good hams. 

For Bacon .—^With regard to bacon production, Denmark 
produced her high-class bacon pigs by the judicious use of 
British White boars on the native ‘‘Land Bace” breed. It 
has been suggested that in this country the ideal bacon pig 
can be most easily secured by crossing the Middle White and 
Large White and then mating this first cross sow with a Large 
White boar. The question for the farmer to decide is whether 
the breeding of bacon pigs in this way is the best proposition 
open to him, or whether by using a breed or cross which may 
be better adapted to his particular farm and conditions he can, 
by careful selection of foundation stock, still produce a useful 
tj^e of bacon pig at possibly less cost. The crosses obtained 
by the use of a Large White boar on sows of most of the 
heavier breeds seem to give general satisfaction to bacon curers. 
Of the newer registered breeds the Welsh in particular appears 
capable of producing high-class bacon pigs. 

As a breeder, as a milker, as a forager, and to live cheaply 
out of doors, the Large Black sow has many good points, and 
she is generally recognised as being spibcially suitable for 
open-air pig-keeping. Unfortunately, the Large Blacl^, like 
other coloured breeds, suffers occasionally from the blemish 
known as ‘‘ seedy cut.” ” Seedy-cut” is a black spotty dis- 
coloratksn of the milk ducts in the belly, and occurs in some 
female pigs, depreciating the value of the side. The progeny 
of a Bladk sow and a White boar are generally white and 
therefore free from ” seedy-cut,” unless there is visible black 
colouring along the belly, which is very rare. 
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The cross produced by the Middle White boar and the Large 
Black BOW would appear to merit more attention from com¬ 
mercial breeders. Both parents are thrifty and cheap to keep. 
The Large Black sow is more suitable for rough conditions than 
the Large White. The Middle White-Large Black cross has the 
great ad'vantage of being a reasonably good dual-purpose animal 
suiting both the pork butcher and the bacon curer. It possesses 
early maturity in a high degree, and by those who breed ifi, is 
esteemed for its vigour and constitution and the readiness with 
which it responds to feeding at an early age. 

Although it is true that there are many more good pigs in 
the country now than there were in 1914, the common pig is 
still more or less a mongrel with little merit to recommend it, 
and there is great scope for general improvement. Mongrel 
bred boars are still used for breeding, and this is altogether 
wrong. Education as well as inexpensive supplies of good 
boars could do much to secure a sounder breeding policy. The 
importance of early maturity and the attainment of weight 
for age cannot be too strongly emphasised, but it appears that 
possibly too much stress has been laid by breeders upon the 
ultimate attainment of great size. The big majority of pigs 
are now wanted for killing at comparatively light weights. 
What is generally required therefore is a pig which will produce 
a ripe carcass suitable for its particular purpose at an early 
age. Such a carcass should be of good quality. 

In the cattle breeding world, the breeders of Aberdeen- 
Angus cattle stand out prominently as having succeeded 
in developing an early-maturing breed of beef cattle of first- 
class quality. In the selection of their breeding stock, these 
breeders chose animals which along with other breed charac¬ 
teristics possessed fineness of bone, and we venture to suggest 
that in pig-breeding, if early maturity and quality are two 
essentially important aims, then sires and dams with fine bone 
must be selected. Certain pig-breeders believe that a sire 
should have strong bone and an appearance technically 
described as “ sour." This may be necessary if great size is 
the ultimate object, but it is unusual to find these "sour" 
sires breeding pigs of the quality and type for which the pork 
butchers and bacon ciirers are asking. The day of the big, 
heavy, fat pig is over and done with; and the sooner this ig 
generally realised the sooner the consumer will be supplied 
with the article for which he is prepared to pay top price. 
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LAND DRAINAGE WORKS FOR THE 
RELIEF OF UNEMPLOYMENT, 1922-23. 

Owing to the continued conditions of winter unemployment 
among rural workers, aggi'avated by the depressed condition of 
agriculture generally, funds w'ere again allocated to the Ministry 
for land drainage works during the winter of 1922-23. 

In the issue of this Journal for September, 1922 (pp. 488-494), 
an account was given of the similar operations conducted during 
1921-22—the first period for which money was voted for this 
form of relief work. 

The present article deals with the second grant for this 
purpose, covering the period from October, 1922, to May, 1928. 
The Ministry addressed circulars to all Drainage Authorities and 
County Councils on 6th September, 1922, inviting them to sub¬ 
mit schemes and estimates for the improvement of drainage 
and sea-defence works within their respective areas. County 
Councils were also invited to submit schemes for water supply 
to farms or groups of farms. 

The terms and conditions set out in each of the circulars 
were similar to those which obtained in the previous period, the 
works to be completed before Slst March, 1928. The admitted 
success of the 1921-22 schemes, both as a relief measure and as 
a means of effecting solid improvements to several hundred 
thousand acres of waterlogged land, led to a large increase in 
the number of schemes submitted. It soon therefore became 
necessary to ration the allocations of funds in order to spread 
the schemes over as wide an area as possible to ensure that all 
rural areas received equal treatment. Eventually, however, 
sufficient savings were foreseen on schemes already approved 
to enable grants to be made in aid of all schemes which could 
be approved on their merits. 

Unfortunately the weather conditions were not so favourable 
as during the previous winter, the rains and floods which 
occurred early in 1928 causing many schemes to be delayed, 
curtailed or even abandoned. 

Of the 667 schemes for drainage, sea defence and water supply 
submitted. 581 were approved and carried out, providing employ¬ 
ment for 1.018,976 man-days. 

The local rate of wages for unskilled agricultural workers aa 
fixed by Conciliation Committees was the normal rate in each 
case. Skilled men were restricted in the proportion of one to 
ten unskilled, and in drainage and sea defence schemes the 
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ffiipenditiire on materials was generally limited to about 20 per 
cent, of the wage estimate. 

A beginning was made daring October, 1022, and work pro¬ 
ceeded smoothly until January, 1928, when flood conditions 
began to hamper progress, and eventually sanction was 
obtained for an extension of time from 81 st March to 81st May. 
A farther extension of time to 16th Jane was obtained in a 
number of special cases to secure the completion of works 
delayed through various causes. 

Divisional Areas. —^The country was divided into 7 areas 
for the purposes of inspection and supervision as under:— 
Area No. 1.—The Ouse Catchment Basin, with the whole of Norfolk and 
Suffolk. 

„ No. 2.—^The counties of Cheshire, Stafford and Warwick and all 
counties to the westward, fncluding the whole of Wales. 

„ No. 3.—All counties northward of a line drawn from the Mersey to 
the Humber. 

„ No. 4.—^The counties of Lincoln, Leicester, Nottingham and Derby. 

„ No. 5.—^The counties of Essex, Kent, Sussex, Surrey and Middlesex. 

„ No. 6.—The counties of Wilts, Gloucester and Somerset. 

„ No. 7.—The counties of Oxford, Berks, Bucks, Herts, Hants, Dorset, 
Devon and Cornwall. 

Kumbeia employed. —^The numbers of men employed were as 
shown in the following table :— 

Oct. Nov. Deo. Jai). Ifeb. Mar. April. May. Juno. 

574 2,299 4,537 6,250 7,7.54 8,625 9.182 8,892 4,471 

The total man-months worked amounted to 62,584. The 
largest number of men employed during any single week was 
9,879 for the week ending 28th April. 

Of the above numbers it has been ascertained from inspectors’ 
reports that 71 per cent, were ex-Service men, and that 77 per 
cent, were agricultural or other rural workers. 

With regard to the percentage of ex-Service men it should 
be explained that many rural workers were absorbed on war 
work in a civilian capacity. In schemes-near towns the per¬ 
centage of ex-Bervice men reached 87, and in rural schemes was 
on an average 60 per cent. 

The men have worked cheerfully and well, particularly on 
schemes where the work was well organised and well set out. 
The average man realised that here he was doing something 
really useful and not merely digging a hole for his mate to 
fill in. 

Cases in which numbers of men have tramped or cycled many 
miles daily to and from work could be quoted all over the 
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country. The nature of the work was heavy, and in many 
eases was of a distinctly unpleasant nature, where many years’ 
accumulation of mud and filth had to be removed from water 
courses, and where in the course of operations for sea defence in 
remote localities, blinding squalls of hail or rain and knee-deep 
wading in the marsh mud, were the daily lot over a long period. 

In’ several cases. Boards of Guardians have co-operated with 
Drainage Authorities and County Councils in organising schemes 
with conspicuous success, enabling the local relief of unemploy¬ 
ment at a low cost to the rates, and securing the carrying out 
of much larger schemes of work than the Drainage Authorities 
could normally afford. 

Analysis of Cases. —The table on p. 521 gives an analysis of 
the cases dealt with in the various districts, and shows in some 
measure the proportionate distribution of the funds in relation 
to the extent of rural unemployment. The total acreage of 
land benefited is worthy of note. 

Voluntary Schemes organised by County Agricultural Com¬ 
mittees numbered 849, of which 250 were schemes of Land 
Drainage and Sea Defence executed at a total cost of dE)76,182, 
and 99 were Water Supply Schemes above mentioned for which 
grants were made totalling i01O,858. 

The most active county was Wiltshire, where no fewer than 
51 Land Drainage Schemes and 45 Water Supply Schemes were 
carried out, providing employment for 68,590 man-days and 
benefiting an area of 54,800 acres. 

Gloucester was another county responsible for a Imrge number 
of schemes, which included 24 schemes of Land Drainage and 
24 of WateE Supply, providing employment for 22,826 man- 
days and benefiting 19,028 acres. 

Other counties in which a fair number of schemes were 
organised are:—^Warwick, Anglesey, Pembroke, Kent, Oxford, 
Hants, Essex, Dorset, Durham, W. Biding of Yorks, 
Northampton and Suffolk. 

Where so many excellent schemes are included, it is difficult 
to particularise, but the photographs accompanying this article, 
which may be classed as typical of the schemes in general, illus¬ 
trate to some extent the conditions met with, and the nature 
of the improvement works. In Cornwall, where opportunities 
for drainage improvements are the exception, much useful work 
on a small scale has been accomplished. 

Many cases could be quoted where latge areas of waterlogged 
land, some of which had deteriorated into impassable bog, have 
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been reclaimed by the voluntary co*operation of owners in thes& 
schemes, through the agency of County Agricultural 
Committees. 

As in the previous period there was a tendency on the part 
of owners of land at first to assume that under the con¬ 
ditions of working with unskilled labour, and in spite of 
the Ministry’s grant, the work would prove expensive. How¬ 
ever, as the schemes proceeded and it was found that such was 
not the case, there was a general desire for more schemes and 
for extensions of schemes in progress. In some cases it has 
been definitely ascertained that work under these schemes has 
been executed as effectively, and as cheaply, as it would be done 
at pre-war piece work rates. This reflects great credit on the 
officials in immediate supervision of the schemes, and also shows 
the desire on the part of these unskilled workers to make good. 

In Kent and Sussex the schemes were mostly those for sea 
defence, and upwards of 12 miles of sea wall have been raised 
and strengthened during the winter of 1922-28, in continuance 
of 1921-22 work, the need for which was emphasised by the 
high tide of November, 1921. 

It may be mentioned that the reason for the apparent reluct¬ 
ance on the part of some County Authorities to prepare schemes 
has been the lack of the necessary staff. The preparation of 
each scheme for submission is a lengthy task. Not only had 
the watercourse to be surveyed and the work estimated, but 
undertakings had to be obtained from the persons affected for 
the recovery of one-third of the cost. Where the services of 
a Drainage Officer had been retained, the schemes have been 
more in number, and wider in scope than elsewhere. 

Drainage and Sea Defence Anthoiities were responsible for 
182 schemes at a total cost of ;£245,879, of which amount 
iB161,892 was spent on schemes of Land Drainage and jG 88,987 
on sea defence. 

Of the Dramage Schemes, the most striking achievements 
are those of some of the recently-constituted Drainage Boards:— 

By the Ouse Drainage Board, the straightening, wid.ening 
and deepening of ths rivers Ouse, Lark, Ivel, Cam. Thet, 
Grants, etc., over a total length of 65| miles, providing employ¬ 
ment for 54,214 man-days; by the Chelmer and Blackwster 
Drainage Board, the general improvement and pioneer work 
on the whole of its main channels, in continuance of work com¬ 
menced in 1921-22, over a length this season alone of 107 
miles, providing employment for 84,118 man-days; by the River 
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Stour (Essex and So&lk) Drainage Board, the clearance of the 
tributaiy streams over a total length of 85 miles, and affinrd* 
ing employment for 28,728 man-days; by tibe Welland Drainage 
Board, works of improvements affording employment for 2,667 
man-days, which works have met with much approval; by the 
<2oadring Fen Drainage Board, and by the Loddon and Black- 
water Drainage Association in improvement works of a sub¬ 
stantial nature, conferring great benefit to a large area of 
exceedingly waterlogged land. 

As might be expected, the majority of the larger schemes were 
promoted in the Eastern Counties where drainage works axe 
a vital necessity. A large proportion of the works in the Fens 
was for the protection of low-lying land from river or lode flood¬ 
ing by the raising and strengthening of old flood embankments 
over a length of 60| miles. 

Sea Defence Schemes were undertaken on a large scale by the 
Alford and Spilsby Court of Sewers in the reconstruction of a 
further length of the sea defence between Skegness and Mable- 
thorpe. When this length is finally completed, it is expected 
that the low-lying lands adjoining the coast and embracing 
40,0(X) acres in this area will be rendered safe. This work 
afforded employment for 68,577 man-days, and could never 
have been done by the authorities out of their own resources. 
Moreover, it absorbed the whole of the unemployed over a wide 
rural area. 

The Maldon, Wivenhoe and Clacton Drainage Board under¬ 
took its initial works in the improvement of its sea walls over 
a length of 90 miles. Over 25 miles of sea walls were raised 
and reconditioned, including repair of stone pitching, provision 
of groynes, and repairs to 35 sea sluices. Under the agency of 
this Board, the sea defences of West Clacton were reconstructed, 
and the area between St. Osyth and Clacton rendered safe from 
•sea encroachment. A total of 48,895 man-days were worked 
on this Board's schemes. 

The Arundel Sewers Commission continued the work of ris¬ 
ing and strengthening its tidal embankments along the river 
Arun over a length of 7J miles, including repairs to sluices 
and the construction of groynes; providing employment for 
30.548 man-days. 

The Pevetwey, etc.. Levels Commission of Sewers continued 
effective groyne work on the Pett Lievel Frontage and have 
now removed all immediate danger of tided inundation after 
being on the brink of disaster for several years. This work 
provided emplo 3 unent for 6,589 roan-days. 
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Other effiectiTe sea defence work was undertaken by the 
CioinmiaBioners of Sewers for Den^ie Levels on the repairs to 
sea walls over a length of three miles, and providing 9,076 man- 
days’ employment. 

—(a) 885 schemes for the improvement of drainage 
channels, lodes and subsidiary drains resulted in 2,106§ miles 
of watercourses being cleared of growing and dead timber, and 
other obstructions; and in the improvement of sections and 
gradients by the removal of cesses, shoals, bends, and weed 
accumulations of many years. This work has effected improve¬ 
ment to 746,681 acres of land. 

(b) 47 schemes for sea defence embraced the raising and 
strengthening of earthen walls, repair of stone and concrete 
pitching, provision of timber and fagot groynes, repairs to 
sluices, etc., etc., over a total length of 88^ miles, and afford¬ 
ing protection from tidal inundation to 166,057 acres. 

(c) 99 schemes of water supply were carried out chiefly in 
the higher portions of those counties still suffering from the 
drought of recent years. They included the building of con¬ 
crete reservoirs and the tapping and piping of springs. 

In a few cases hydraulic ram installations were carried 
out, and in practically all these water-supply schemes the esti¬ 
mated cost of materials was higher than that of labour; the 
Ministry’s grant covered the cost of unskilled labour only. 

It has been ascertained that the actual expenditure in these 
cases is about four times the amount of the grant, therefore 
affording considerable additional employment of direct and 
indirect labour. 

THE MANUFACTURE OF WALKING 
STICKS AS A RURAL INDUSTRY. 

{From the Rural Industries Intelligence Bureau.) 

Thebe are two main types of walking Bticks, the natural and 
the artificial, or, to be more correct, “ manufactured.” The 
former are sticks which are obtained practically to shape as cut 
from the plantation, and the latter are the tuni^ and artificially 
bent sticks which have undergone several processes before they 
can be termed finished articles. 

ITatnzal * Sticks. —^Natural stick cutting is a healthy and 
largely open-air occupation, but is not as a role a hi|^y 
remunerative one unless a good connecticm is obtained. Tho 
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«£ick cutter in a small way of buuness sometimes purchases the 
light to cut in a particular wood or plantation, but unless the 
industry is on a considerable scale, combined perhaps with 
artificial stick manufacture, it must be considered more suitable 
for a part^ime or seasonal occupation than as the sole means 
of livelihood. It should be. however, particularly weU suited to 
many partially disabled ex-Service men, especially where they 
need a country life or are unfitted for employment in urban 
industry. 

There is a considerable demand for this kind of stick, and while 
^he home products are by no means negligible, there is a large 
volume of imports, both of material and finished articles, and 
many sticks of both types are made of wood which is not native 
to this country. 

There is a tendency on the part of English stick cutters to 
regard their processes as secret, and this may operate to restrict 
the home trade and narrow the numbers employed in it to a 
select few whose special methods of treatment are, in many 
cases, a family possession to be handed down from father to son. 
While there is no doubt that in a craft of this sort long experience 
provides the worker with many wrinkles, process details, and 
time and labour-saving devices, these can hardly be regarded as 
secrets. Tn this article, however, confined to a description of 
methods of working in broad outline only, they can only be 
incidentally alluded to. 

Although we have referred definitely to walking sticks, the 
cutter would not confine his attention to those; there is quite a 
good demand for his product from umbrella and sunshade manu¬ 
facturers, both for the stick and handle separately as well as 
combined.'and there are many firms of manufacturers in London 
and the provinces who are always on the look ojit for new 
materials and shapes. So great is this demand that, on the 
Continent especially, many growers cultivate sticks of various 
good kinds, solely to supply this market. Little, however, is 
done in this way in England. Land is generally of too high a 
value for such cultivation, though one instance has come to our 
notice where in one of the home counties large quantities of ash 
saplings have been grown for sticks, with the roots all directed 
one way, to form cross heads. 

The English natural stick-cutter has a large variety of 
materials to select from, some being more suited for ninbrallan 
and sunshades than for sticks proper. Among them may be 
mentioned the followingAsh, aspen, birch, blackthorn. 
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eherry,* che8tQat,f crab apple, elm, furze or gorse, hazel, holly, 
hornbeam, maple, moimtain ash, whitethorn or hawthorn, etc. 
When the roots have sufficient size or characteristic shape to 
form handles or knots the saplings are used, but sometimes also 
the small branches of larger trees. When cutting for sticks the 
total length should not be less than 42 in., and preferably 48 in., 
and they should be between in. and 1 in. diameter at about 
the middle of their length, and the diameter should diminish 
fairly evenly from the root to the tip. If branches are cut, a 
piece of the parent stem should be left to assist in forming the 
crook. 

Dyeing, Straightening and Peeling .—^Before it is ready for 
sale the natural stick undergoes a good deal of manipulation, 
and various other processes, such as peeling, trimming, bending, 
polishing, staining, etc., according to the requirement of the 
finished article. The knowledge and experience of the cutter is 
particularly needed in estimating, from the appearance of the 
growing plant, whether it is h good one for his purpose and can 
be made up with a minimum of difficulty. 

Sticks should not be cut earlier than October nor later than 
the beginning of March. The best period for cutting or pulling 
is from December to the middle of February. After cutting 
they should be stacked in a cool and fairly dry place until half 
dry. The period allowed for this will depend a great deal upon 
the material and upon local conditions, and must be left to the 
experience of the worker; it may be anything from 8 weeks 
to 8 months. Artificial drying is often resorted to, but natural 
drying produces the better and more durable stick. When the 
sticks are half dry and the bark is shrunken and will not peel 
easily, they may be trimmed, straightened and bent as desired. 
Some sticks, such as oak, are best when barked entirely, others— 
elm, for instance—frequently have the bark left on entire except 
at the handle and ferrule end; in other cases they are peeled in 
patches, some bark being left on for ornamental purposes. As a 
rule the better-class stick is peeled entirely, trimmed and 
smoothed, and after seasoning, polished or varnished. ^ 

There are many methods of straightening, in fact, individual 
workers are seldom found to use exactly similar processes, and 
it is remarkable to those ignorant of the craft, what can be done 
by skill and experience in straightening and bending the most 

* The English cherry is not so much used as what is known as the “tiger 
oherry,” imported from Hongaiy. 

t l^anish ohestnvt (Caitansa sotfva). 
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irregolarlj grown and crooked sticks. The lidlowing are among 
the more common methods of prodndng snppleness preparatoty 
to bending;— 

(1) The sticks may be exposed to steam vapour. 

(2) A bath of damp sand is kept at a temperature about equal to that 
of boiling water by being placed over a very hot stove, and the sticks are 
plunged into this until hot and quite supple. This, or a variation of it, is 
the common method. 

(3) Another method of drying and straightening single sticks qiiiokly 
is to insert them after rough straightening into a metal tube, such as a 
piece of iron gas pipe, of a suitable size, boil it in the tube for about an 
hour, then dry it in its tube quickly, either by putting stick and tube in 
the chimney above the lire for 24 hours or so, or by other suitable artificial 
means. This method is sometimes practised on green and unseasoned 
sticks, but these are not as a rule durable. 

There is no hard and fast role as to peeling either before or 
after stxaightoning; both methods are practised, and often by the 
same individual, according to the wood he is using and the class 
of stick he intends to make. The bark may be removed with a 
sharp knife, care being taken not to damage the wood under¬ 
neath ; or the sticks may be immersed in hot water rather below 
boiling point for an hour or so; or better still, they may be put 
into cold water, and slowly heated, water and sticks together, 
for about 8 hours, after which they can be easily peeled by hand. 

The equipment of the small stick maker is often of the simplest 
and crudest description, and his straightening and bending 
apparatus is no exception. He usually has a stout bench running 
down one side of his workshop or outhouse, with the front rein¬ 
forced with a heavy hardwood plonk, such as 5 in. by 8^ in. 
elm. Into this are driven a number of stout pegs or iron staples 
in suitable positions and of varying heights by which he can get 
any purchase he wants', either for straightening or crook bending. 
Another straightening appliance is merely a notch cut in a stout 
piece of wood set on end, and at an angle to the worker. In 
which the stick is inserted at various points where alteration is 
required, while the eye can glance along it during the operation. 
When finished it is put on one side to cool, which it should do 
with little or no tendency to revert to its original shape. A more 
elaborate method used for better-class sticks, or those made of 
more stubborn wood, such as holly, oak, hawthorn, etc.), is that 
of the stndghtening boards; these are wide mid thick pieces of 
wood, generally beech, with a number of straight grooves of 
various widths cut in them. The sticks to be straightened are 
placed in the grooves while hot and pliant, and secured a gMnafc. 
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one side by wedges driven in at intervals and left to dry as fixed. 
Semi-circular crutches can be bent by immersing the mid in 
boiling water for from 10 to 15 minutes, then bending it to the 
desired form either by hand or by means of a couple of staples 
in the bench; the crook is then secured in this position either 
with a tourniquet or by being placed on the bench with small 
pieces of wood nailed down round it. 

Apart from the common curved handle, sticks can be bent or 
twisted by the application of heat when in this pliant state to 
almost any shape in reason, such as the twists, curls and'spirals 
seen in some fancy sticks; while umbrella and sunshade handles, 
especially those made of cane or bamboo, are sometimes even 
tied into knots. After bending, straightening and trimming, the 
sticks are put into a dry airy place, not too hot, to get thoroughly 
dry and seasoned. Single sticks may be hung up with a weight 
on the end to keep them from warping, but the usual practice 
is to tie a bundle of them tightly together, and they then keep 
one another straight. The tendency to distortion should not be 
very great if the straightening has been well done. Some 
workers hasten this process by carrying a brick flue from their 
fire up through the loft or other drying place. The sticks must 
anyway be so arranged that air can get thorough access to them. 

Finishing .—^The finishing processes vary widely according to 
the quality of the stick, the purpose for wliich it is required, and 
the material of which it is made. They range from no finishing 
at all beyond perhaps putting on a ferrule, to the most elaborate 
trimming, smoothing, staining, polishing and carving, according 
to customers’ requirements. One or two of these finishes ma^ 
be indicated as follows :— 

(1) Some sticks (€.g. hazel) are merely buffed up with a wax mop 
to give the bark a natural sort of gloss, and the hook end trimmed up and 
carefully rounded off and touched up if required with a*hard slow-drying 
varnish. 

(2) Elm sticks with the rough bark left on must be trimmed clean 
round the neck and on the handle or knob, and at the ferrule end for an 
inch or two, any loose bark on the stem being also cut away. It is then 
smoothed a little with sand paper, coated with boiled linseed oil and 
allowed to dry. When dry, the smooth parts should be poH^^ up and 
the whole varnished with hard varnish—one or two coats as required. 

(3) In some cases hazel, ash, holly, birch or apple sticks have only a 
port of the bark removed and the knots or other protuberances smoothly 
trimmed down. They are then rubbed over with glass paper, dressed 
with boiled linseed oil, and dried, polished and varnished as in (2). Haw* 
thorn sticks may be treated in the same way, while oak sticks are beat 
entirdy stripped of bark and then treated similarly. The trimming may be 
done with a iqiokeahaTe, a small plane, or a knife. 
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(4) The forming of handles and knobs must be left to the discretion 
of the worker; much depends on the natural shape of each stick and the 
use to whiok it is to be put. For fancy sticks, the knobs and handles 
may be elaborately carved, but if for ordinary use, they are better 
smoothed and rounded to fit comfortably into the hollow of the hand. To 
the experienced worker the shape of the root in the rough will itself 
usually suggest the most suitable treatment. 

(5) Sticks and umbrella handles are often stained, particularly when 
they are trimmed smooth all over. This may be done either by putting 
on the stain hot with a brush, or by immersing the stick in a heated 
solution ; the former is the mode most commonly adopted by the small 
maker. Staining should be done before the sticks are dressed with linseed 
oil. Stains in a great variety of tints can be so easily and cheaply 
purchased with full directions for their use, that it is hardly worth while 
to describe methods of making them up, but a very good black stain is 
obtained as follows:— 

After smoothing, but before oiling, brush the sticks over with a hot and 
strong solution of logwood and nutgalls, and when this is quite dry, brush 
them over again with vinegar or acetic acid, in which a quantity of proto¬ 
sulphate of iron, iron rust, rusty nails or rusty iron filings have been lying 
for some days. Other methods of colouring may be obtained by adding 
tinting materials to the polish used, such as dragons* blood, to produce a 
mahogany colour, or yellow ochre to produce a yellow coloured stick. 
Further details on these processes can be supplied if desired. 

(6) Ferrules can be bought much more cheaply from wholesalers than 
they can be made, and can be obtained in a variety of sizes and qualities. 
They should be fixed with two small screws or nails, one on either side, 
to prevent tlieiti falling off, when the stick shrinks in dry weather. 

Artificial or Manufactured Sticks. —This section of the in¬ 
dustry, although carried on abroad to a considerable extent as 
ar rural one, is perhaps unlikely to interest the small and local 
worker in' this country to any great degree, but the following 
description is typical of several village factories in Austria and 
Hungary. Considerable use is made nowadays of machinery 
and power, and mass production is essential under modern 
and factory conditions. Large use is made of foreign, and 
often rare and valuable woods, which are specially imported 
fbr the purpose; and instead of the naturally shaped saplings, 
seasoned timber is mostly used, which is cut up as required, 
tprned or otheiwise machined to shape, and bent by machinery. 
In the manufacture of the higher quality of sticks and parasol 
handles, workers in gold, silver, precious stones, ivory, etc., 
are often required as well. There is no doubt, however, that 
sOtne of the methods in vogue are more or less applicable to 
tlie rural worker, who might well devote his attention to 
niaking a certain proportion of the so-called artificial sticks 
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with the aid of wood-working machinery of a more or less 
elaborate kind, according to his circumstances or the volume 
of his business, and for this reason it is thought that the follow¬ 
ing brief general outline may usefully be given here. 

When green timber is to be employed it is cut into scantling 
or heavy planks, and then subjected to much the same methods 
of seasoning as that referred to in the case of natural stick¬ 
making, except that it is more common to find artificial means 
of hastening the process resorted to. The timber now seasoned 
and dry is cut up into rods of square section, and this cutting 
is done so as to make the greatest possible use of the run of 
the grain. Skill and experience are necessary to make a proper 
selection here, particularly when rare and valuable woods are 
in question. These rods are from 42 in. to 48 in. in length, 
and after cutting they are rounded in a special lathe which 
turns them to the exact shape or taper required. 

Various types of lathes are used, such as copying lathes 
which will turn two or three sticks at a time, working from 
a rotating metal former. Sometimes what is known as a 
golf-stick lathe is used : this is rather an expensive and 
specialised machine, but is in some respects merely a special 
sort of combination copying and profile lathe. The profile lathe 
is quite suitable so long as attachments are provided to support 
the long and slender piece of wood whilst it is being turned. 
A profile lathe is a copying lathe in which the rotating former 
is replaced by a fixed metal or hardwood template. 

The small w'orker could quite well use the simple Tvood 
turner’s lathe wuth some form of support to* prevent the stick 
being broken or forced out of centres whilst turning. With 
such a machine, however, the output would not be so great. 
It is a common, but not invariable, practice to leave the 
crook end of the stick square or rectangular in section until 
after bending. Machine bending is done more safely and 
satisfactorily with the wood in this shape, and the handle can 
be finished to shape more perfectly afterwards. This shaping 
is sometimes done by hand-tools, but the rapid method is to 
use a rotating fly-cutter in the ordinary wood machinists’ 
vertical spindle machine. The cutter is shaped to the quarter 
of a circle, and by means of jigs the inside and outside of the 
crook can be shaped in a few seconds. The stick is then turned 
over and the other side treated the same; the neck piece still 
remaining of square section between the handle and the stem 
is then trimmed down with a spokeshave. In the factory 

n 2 
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these operations are generally done by girls, and the smooUiing 
of the rods, instead of being done by hand, is more rapi 41 y 
effected on a belt-type sand-papering machine. The softening 
of the sticks for bending is done by steaming them in a special 
apparatus supplied with low presstire steam (about 10-20 lb. 
per sg. in.) from a boiler. This boiler also supplies steam to 
the staining plant. The steaming drum is used for taking 
lull length sticks, and a steaming box of a different and more 
compact type may be employed when handles only are being 
made. Both are arranged to be kept continuously in action, 
having a number of compartments which can be filled and 
emptied successively without disturbing the others. The 
f.teaming process occupies from 1 to 2 hours, varying with 
different timbers, and from 10 to 20 dozen sticks or handles 
can be steamed at a time. The hot and flexible sticks, when 
ready, are taken to the power-driven bending machine in which 
they are held by an adjustable cramp with a spring steel strap 
and bent round a heated circular former of chilled cast iron, 
which is removed with the stick when bending is completed, 
and a fresh one inserted ready heated for the next stick to be 
operated on. The bent stick remains attached to the former 
by the bending cramp until cold, and the heat remaining in it 
dries the stick out completely at the same time, without 
charring the wood at all. The bends take about 1} to 2 hours 
to dry and set. The above methods ensure a large and rapid 
output of uniformly bent handles. This method is chiefly used 
where handles are separate from the stem, enabling an ivory, 
galilith or erinoid washer to be inserted between the two for 
ornamental purposes. 

The end is prepared for ferruling by a special rotating cutter 
rather similar to a spoke trimmer which tapers the end of the 
stick an exact fit in the ferrule, which is then driven on and 
stamped in a fly-press to produce two small depressions of the 
ferrule into the wood to hold it in place; it is seldom that the 
factory-made stick has the ferrule screwed or nailed. 

This description of the manufactured walking-stick industry 
is intentionally no more than a brief outline. The Bureau, 
however, would be glad to give information in greater detail to 
individual inquirers if desired. Application should be made to 
T1^ Secretary, Rural Industries Intplligenee Bureau, 268/262, 
Westminster Bridge Road, London, S.E.l. 
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GROWING RED CLOVER SEED IN 
WALES. 

V. S. Ellis, P.A.S.I., and E. D. Williams, B.Sc. 

Fob many generations two districts in Wales have been 
famous for their red clover (1) the Vale of Clwyd and extending 
from Abergele and Ehyl on the coast up to several miles above 
Euthin, and (2) that portion of Montgomeryshire extending to 
a radius of from 10 to 16 miles round Welshpool, and a little 
over the border of Montgomeryshire into Shropshire in the 
vicinity of Chirbury. 

Experiments conducted at the Welsh Plant Breeding 
Station, Aberystwyth, with different nationalities and strains 
of Eed Clover and extending over a period of four years, have 
demonstrated most conclusively that Montgomeryshire Late* 
flowering Eed Clover is very considerably more persistent than 
any foreign Eed Clover. The relative yields during the second 
harvest year of Montgomeryshire Eed, Cornish Marl Eed— 
a strain grown in Cornwall which is very similar to that grown 
in Montgomeryshire—and some of the most common foreign 


nationalities are given below:— 

Montgoiner 3 r 8 hire Late-Flowering Bed . lOO 

Cornish Marl Bed . 100 

Canadian . 46 

Chilian. 24 

Italian. 0 


As the experiments on the Vale of Clwyd Eed Clover were 
only commenced in 1922 comparative figures are not yet 
available. 

Similar experiments have also been carried out in the past 
at the North of Scotland College of Agriculture, and here agmn 
Welsh Eed Clover has shown excellent results as compared 
vdth the other varieties. 

I'he strains grown in the two seed-growing centres in Wales 
are quite distinct, although both are highly persistent types 
of the late-flowering red. A broad red type of clover is also 
grown to a limited extent in the Vale of Clwyd. It'has been 
claimed that this strain is more persistent than the Eng li s h 
Broad Eed and that it lasts well into the second harvest year. 
The two late-flowering strains characteristic of Wales may be 
briefly described as follows:— 

Montgomeryahire Red is a very “ late-flowering ” strain. 

*It is easily distingnished from other strains of “ single cuts ** 
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by its very dense tufted habit of growth and by its relatively 
small leaves. The plants are generally sub-prostrate during 
early stages of growth. It tillers more freely than any other 
strain except the Cornish Marl. It does not afford much 
keep during the winter and early spring, but, though late in 
commencing active growth, it will usually give a very heavy 
late hay crop. Its aftermath, as compared with that of 
English Broad Red or even English Late-flowering Red, is 
poor. Its outstanding quality is its persistency, and it is there¬ 
fore pre-eminently suitable, for seeds’ mixtures intended to 
be down for three years or more. It is undoubtedly one of 
the best clover strains for pastures. 

Vale of Clwyd Ijate-flouering Clover is, on the other hand, 
a medium early “late-flowering” strain. It is usually sub- 
prostrate to semi-erect in habit of growth. The leaves are 
appreciably larger than those of Montgomeryshire Red. It 
tillers freely but not so much so as the Montgomeryshire strain. 
It yields, however, better grazing during the winter and spring, 
and gives an earlier hay crop and more aftermath. A high 
degree of persistency is claimed for this strain, but it is not 
such a good plant for grazing purposes as the other Welsh 
strain. 

As the superiority of Welsh Red Clover over other strains 
for lasting into the third and fourth years and for its hardiness 
has been clearly demonstrated, steps have been taken with the 
object of fostering the growing of tlii.s seed and of improving the 
facilities for cleaning and marketing. 

With this end in view two conferences were convened last 
year at W.elshpool and Denbigh, in the respective areas in 
which this seed is grown, and were attended by all the principal 
growers in the districts. As a result of these conferences a 
subsequent meeting of growers took place at Denbigh last 
■ September when an Association was formed and called the 
“Vale of Clwyd Tied Clover Growers’ Association,” and last 
January a similar Association was formed at Welshpool to be 
known as the Montgomeryshire Welsh Red Clover Seed 
Growers’ A&aociation. Similar rules and regulations, provid¬ 
ing for the certification of the true strains and the testing of 
the seed under the Seeds Act, 1920, were drawn up by each 
Association. 

Although the quantity of seed available each year will vary 
in amount owing to the uncertain climatic conditions existing 
in Wales there is no reason why the acreage at present unden 
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these dovers should not be considerably increased as the excel¬ 
lent qualities of the seed become more extensiyely known. 

A good deal still requires to be done in the way of improving 
facilities for cleaning, and, what is even more important, the 
earlier threshing of the seed so that it can be cleaned, tested 
and placed on the market at the commencement of the following 
seed season. 

If the growers will only now seize their opportunity and give 
their whole-hearted support to the two new Associations formed 
there appears to be no reason why in a few years’ time the 
true strains of Welsh Bed Clover should not have a world-wide 
reputation. 

It also is interesting to note that at a meeting of the Com¬ 
mittee of “The Vale of Clw’yd Association, held at Denbigh 
on 27th June, it was decided:— 

(1) To appoint a qualified botanist for the purpose of inspect¬ 
ing the clover fields so that the true strain could be 
certified; and 

(2) To concentrate on the development of the permanent 
late-flowering Red. 

The Secretary of the Vale of Clwyd Society is Mr. Arthur E. Roberts, 
131, High Street, Rliyl, and of the Montgomeryshire Society, Mr. Havercroft 
.Tones, Wesley Street, Newtown. N. Wales, to whom all inquiries regarding 
the purchase of this seed should l>e sent. 

««•*»» 

GARLIC-SCENTED PENNYCRESS: 

A WEED NEW TO BRITAIN. 

W. M. Wake, B.Sc., and J. E. Chambers, 
South-Eastern Agricultural College, Wye. 

Gakhc-scb.nted Pennycress {Thlaspi alliaceum) is an annual 
plant closely related to the Pennycress (Thlaspi arvense) already 
familiar to farmers as a weed of arable land. Examination of 
a weed-infested arable field in the neighbourhood of Hothfield, 
near Ashford, Kent, in May, 1928, led to the discovery that 
Garlic-scented Pennycress was present in abundance. This 
plant, a native of south Europe, does not appear to have been 
previously recorded as a weed in Great Britain. The area infested 
was 15 acres hirmed under the Norfolk four-course rotation. The 
crop taken in 1922 was wheat in which the weed occurred 
sparingly, but owing to continued wet weather in autumn and 
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q>rmg, the soil, a heavy clay, was unworkable and weeds oiNii- 
sequently covered the stubble. The plants on the field were so 
numerous in May, as to resemble a crop being grown for seed. 
The average height was approximately two feet. 

Description. —^Individual plants show erect habit of growth; 
the majority have four to ten branches arising from close to 
soil level and occupying considerable space (Fig. 1). The whole 
plant is free from hairs, and when bruised emits a strong garlic 
—or onion-like smell. The lower leaves clasp the stem and the 
upper are provided with short stalks, though on the mature 
plant the majority have usually withered or fallen. The flowers 
are white, small and inconspicuous. The fruits or pods are home 
on slender stalks in great numbers on all the stems, and their 
edges are flattened to form a narrow rim or “ wing ” which is 
notched at the top. They differ from those of Pennycress in 
that the latter are longer, broader, and are provided with a 
larger “ wing.” The difference in shape of the pods and of 
their central membranous partitions is shown in Fig. 8. 

To each side of the membranous partition within the fruit, 
three or four reddish brown seeds are attached; these can easily 
be observed if the two “valves” of the fruit be removed. 
Fruits of common Peimycress contain seeds of much the same 
colour and size* as those of Garlic-scented Pennycress, but in 
greater numbers and having the seed coat marked with very 
conspicuous ridges which are approximately parallel to the out¬ 
line of the seed. The seed coat in the case of Thlaapi alliaceum 
is ridged, but less conspicuously, and the ridges themselves are 
pitted throughout their entire length (Fig. 2). The fruits and 
seeds ripen at the middle or end of May. 

Origin. —^As already indicated, this weed is a native of south 
Europe, where it appears to be of general distribution. Speci¬ 
mens in the European Herbarium of the British Museum are 
labelled as follows:—Stiria. Salzburg, Loire InfSrieure, Pied¬ 
mont, Italy, Sicily, Croatia, and descriptions in Continental 
Floras! indicate that in addition to the above, it is found in 
Spain and Bumania. 

It is of interest to note that in the British Herbarium, at 
the British Museum, there is one specimen with incomplete 
description, presumably collected in Britain. This was origin- 

* The averasre size of the seed is 1-8 mm. x V3 mm. 

t France : Boay et Foucard II, 146, Flore de France, 1896. 

Italy : Parlatore, Filippo, IX, 694, Flora Italiana, 1890-93. 

Spain'. Willkomm et Lange III, 776, Prodomus Florae Hiq;>anicae, 1880. 
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ally in the Lightfoot Herbarium and is therefore approximately 
160 years old. ThUupi alUaceum is mentioned by J. G. Loudon 
in his Hortus Britaimicns, 1882, and in connection with this 
plant, under the heading of “ Year of introduction of Exotics,” 
aj^ears the date 1714, though no other particulars of its occur¬ 
rence in Britain are detailed in this or later editions of his work. 

Occurrence on Arable Land. —^Beference to the labels of the 
Herbarium specimens mentioned above, shows that this plant 
is a weed of arable land on the Continent, being found in crops 
of cereals and of lucerne. It has been reported in one instance 
in Italy as constituting a large proportion of the fodder fed to 
certain oxen which had suffered in consequence, and from 
information in the Floras mentioned above, it would appear 
to be widely distributed, being found in vineyards, fields, 
hedges, woods and grassy places. It is described by Woods* 
as occurring in arable fields of mid and south Europe. 

It has probably been introduced to England as an impurity 
in some such seed as that of lucerne or red clover, but the 
farmer at Hothfield could give no exact information on this 
point; he stated, however, tliat he had observed the weed for 
many years. 

Harmful Propertiea. —^When once allowed to ripen and shed 
Iseed, it is evident that this weed can do considerable harm, 
either by necessitating increased cultivations to eradicate the 
seedling plants or by its smothering effect on crop plants if 
allowed to grow to maturity. In the latter event the seeds 
are ripened early, and in most cases will be shed before the 
weed can be removed with the crop, thereby increasing the 
infestation in the following year. The soil of the field under 
observation was so thickly coated with the seeds that in places 
it assumed a reddish brown colour. Samples of the soil, removed 
to the laboratory, were dried and crushed, with the object of 
carrying out an estimation of the seeds they contained. The 
soil had a strong odour of garlic 

Some idea of the number of seeds deposited in the soil was 
obtained by counting the plants on measured areae,t the 
average number of pods per plant,! and seeds per pod.§ This 
amounted to 79,768 seeds per square yard. 

More direct harmful properties may be attributed to this 

* Joseph Woods, Tourist’s Flora, 1850. 

t Average IS plants per square yard. 

I Average 767 pods per plant 

§ Average 8 seMs per pod. 
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plant. In May, 1917, a caee of poisoning of oxan is Moordsd 
by Begainot,* in Italy. Of 40 poisoned aninuds, 8 bad died and 
their fresh-cut fodder, when examined, was found to consist 
largely of TMaepi ^dUaceum. No other cause of poisoning or 
death was found, and the author advises that neither this species 
nor ordinary Pennycress (Thlatpi arvenae), stiould be allowed 
as an impurity in fodder. It is further stated to cause tainting 
of milk if eaten by cows. In connection with this, it is of 
interest to note that Pennycress {Thlatjn arvense) is known 
in Canada os “ Rtinkweed.” though not possessed of such a 
strong odour as that characteristic of Thlasjn alliaceum. 

Eradication. —Garlic-scented Pennycress being an annual, 
and propagated entirely by seeds, must be dealt with before the 
fruits have ripened. Harrowing and subsequent hoeing should 
be practised, as in the case of charlock, until the plant is in 
flower. After this stage it is advisable to hand-pull and bum, 
care being taken that no plants with immature pods axe left 
to be ploughed in, as it is quite possible that such fruits may 
ripen seed below the soil. Unless such measures are adopted, 
the land will become infested with the seeds as above described. 
In the case under consideration the farmer has repeatedly 
noticed that when a cereal crop was being taken a heavy 
seeding invariably resulted in partial suppression of the weed. 

Under normal conditions, i.e., when cultivations are not 
adversely affecfed by the weather, there is no excuse for its 
becoming a pest, and there seems no doubt that this weed can 
be effectively controlled. 

I’he writers desire to express their thanks to the Director, 
Eoyal Botanic Gardens, Kew, for identification of the plant. 
They are also indebted to the following gentlemen for informa¬ 
tion kindly supplied: Mr. C. B. Saunders, Chief Officer of the 
Official Seed Testing Station, Cambridge, Mr. A. J. Wilmott, 
British Museum (‘Natural History), London, and Mr. H. C. 
Long, Ministry of Agriculture. 


* Augusto Beguinot, in Atti dell’ Accademias Yeneto-TreDtino-lBtriano, 
VoL X, pp, 99-110, Padua, 1917. 

Abstract in International Review of the Science and Practice of Agricul¬ 
ture. Year IX, No. 6. Rome, June, 1918. 
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POULTRY-KEEPING AND FRUIT 
CULTURE. 


J. TdBNBULL and C. a. FliATT, 

Ministry of Agriculture and Fisheries. 

Thb advantages of running poultry under fnrit trees see 
becoming more generally recognised and the practice is 
spreading rapidly, especially in Cambridgeshire. From the 
point of view of the poultry keeper, the rent of the land is paid 
by the fruit, and ample space together with a generous supply 
of insect life is obtainable free of cost. Further, an immediate 
use is found for the manure without any trouble of storage or 
transport. If the advantages from the poultry keepers’ point 
of view are great, those secured by the frnit grower are even 
greater. great part of the expenditure on labour and material 
required for spraying the trees and manuring and cultivating 
the land is saved. 

Many of tiie principal insect pests of fruit spend much of 
their time on or in the soil, and it is at these times that they 
are caught and consumed by poultry. All kinds of caterpillars, 
maggots, aphides, and even weevils, are readily devoured. 
Some of the worst pests of fruit, such as weevils, pear midge, 
maggots, etc., are more effectively dealt with in this way than 
in any other. In addition, the land can be cleared of such 
harmful insects as leather jackets, wireworms and ants (which 
are so active in spreading the dreaded purple aphis). 

Organic manure is a source of expense and difficulty to the 
fruit grower and this can be largely supplied by poultry. Many 
fniit plantations are so starved that only small crops of poor fruit 
are obtained, and an immediate improvement would result by 
the introduction of poultry. A number of instances are to be 
seen of the effect of the poultry running in the orchards as 
against orchards on adjoining land not so stocked. The greater 
vigour of the trees in the former case seems to enable them to 
withstand frosts and attars of disease, which have this year 
done much damage. Successions of good crops are reported 
from plums, and there is little doubt that for increasing the 
size of the fruit, poultry manure is unsurpassed. 

The cultivation of the land in fruit plantations is another 
expensive item, and this can be done either wholly or in part 
by poultry. With bush fruit and young apple, pear and plum 
trees up to five or six years old, it is essential to keep* the land 
cultivated, but the amount of cultivation required will be con- 
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siderably lessened by poultry With older trees, however, no 
cultivation is necessary. Two hundred hens per acre will keep 
the land dean. One hundred hens per acre will largely keep 
down grass, etc., and will secure the high colour of apples with¬ 
out the reduced size generally assodated with grass orchards. 

Various methode of combining poultry keeping with fruit 
culture have been adopted by different growers with snccess, 
and a brief description of these is now given. 

Mr. J. G. Faircliffe, of Burwell, Cambs, has run poultry 
under fruit trees for twenty years in the orchards (extending to 
some 50 acres) of Mr. E. Stephenson at Exning. He also has 
a younger plantation of about 5 acres of his own at Burwell, 
where he puts into practice his latest ideas. At first large houses 
placed at one end of large enclosures were made. In his 
experience, however, the poultry only worked near the houses, 
and the size of both pens and houses has therefore been reduced 
and the houses placed in the centres of the pens. At Exning 
the pens are now five to the acre and each holds 2 dozen laying 
hens. At Burwell the pens are 15 to the acre and each holds 
10 hens. In either case sufficient pens are reserved, for chicken 
rearing. Light breeds were preferred at first as they work more 
ground, but it was found that they will get up into bush apple 
trees and strip them of fruit when half grown. The light breeds 
have therefore Ijeen abandoned in favour of White Wyandottes 
and Ehode Island Beds. Runner ducks have been found to 
improve rough ground more quickly', but this advantage is con¬ 
sidered to be outweighed by their failure to lay when checked 
by a cold snap in winter or otherwise upset. The trees at 
Burwell afe twelve to fourteen years old. They have had 
poultry amongst them for seven years and have carried five or 
six consecutive heavy crops. No spraying has been necessary, 
and what may be considered proof that the poultry deal effec¬ 
tively with the pests is to be seen in the actual presence of only 
small numbers of the various caterpillars, blue and green aphis, 
apple blossom weevil, etc., which in a season such as this would 
have increased largely but for the activities of the fowls. 

Mr. T. H. Langan, Willingham, has run poultry under his 
fruit trees for seA'eral years. He states that a plantation of 'Vic¬ 
toria plums in the fen district had never produced anything but 
“ skin and bone ” until he put in poultry. Last year he secured 
a first-class sample of large plums and this year it has one of the 
few crops in the district. At another orchard half acre pens 
were made and an intensive house with 100 hens was put in 
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eadi last September. Mr. Langan is now trying a plot oi 
several acres with a large house in each comer. At the 
blossoming period, the apple trees around the pens were very 
forward in leaf and blossom, while those further away were 
rather weak and backward. The large amount of ground 
worked by Anconas—^much larger than Leghorns or any heavy 
birds—^wa^ very marked. Mr. Langan has 2,000 layers and 
has recently installed a Mammoth incubator with capacity for 
4,000 eggs and a plant capable of rearing 6,000 chickens. He 
intends to increase his hatching capacity very largely next year. 

Messrs. Ghivers & Sons carry on their various farms a large 
head of poultry, consisting of Light Sussex, White I^eghom 
and W^hite 'Wyandotte; the first breed is much favoured. The 
main poultry operations are centred at one farm under the 
charge of an experienced poultry man with four assistants. 
The stock are bred and the chickens hatched and reared in the 
early stages at this farm. The total incubator capacity is about 
7,500. The breeding stock is trap nested and very carefully 
selected, and good laying strains of all varieties have been 
established. The young stock are drafted out at 8 to 12 weeks 
of age, and later some of the best pullets are brought back to 
the poultry farm into large flock houses and trap nested. In 
the extensions now anticipated, the laying flocks will be in 
units of 850 with approximately 140 birds to the acre. 

The pens vary considerably in size from ^ acre up to 2^ acres, 
but in most cases the land is kept cultivated. In some cases 
the trees are widely planted and there are two runs to each 
house—one growing a crop of greenstuff, while the other accom¬ 
modates the poultry. This system both provides greenstuff for 
the poultry and prevents the land becoming foul. Where the 
trees are planted at the usual distances, greenstuff is not grown, 
but is supplied to the birds from other land, and the fruit land 
is kept cultivated. Chicks in the early stages are run on grass 
under the trees. 

The stocks of poultry, which are pure bred and of good strain, 
are particularly vigorous and healthy. The conditions, which 
afford ample range and every inducement to exercise, Ibad to 
vitality and good results in breeding and rearing. Although it 
is sometimes stated that laying hens do less well under trees 
during the autumn and winter months than under more open 
cemditions, there is no evidence to prove that this has any effect 
in checking egg production. The returns reported during these 
months are very satisfactory, and it is probable that the shelter 
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which is afforded m the orchards from the north and east winds 
is a set-off against damp during the rainy season. The benefit 
of the shelter from sun during the summer months is a very 
distinct asset to all the stock, particularly to the young birds. 

No general system of housing is followed by the different 
breeders. Scratching sheds of large type and smaller colony 
houses are used for the laying birds. Although the provision 
of scratching sheds may appear to some-extent to defeat'the 
object of keeping the poultry to benefit the orchards, in that 
they would roam less, there is no doubt that with large flocks, 
scratching accommodation is a wise provision. It is unneces¬ 
sary, however, where the flock unit only amounts to ten or 
twelve birds. 

It is probable that, as claimed in one instance, the small flock 
is preferable from the point of view of poultry production as well 
as for the sake of the orchard, where operations are upon a 
small scale. Upon a larger scale, however, the additional 
supervision of employed labour, the extra labour required, and 
the additional cost of equipment, are all in favour of larger flocks. 

In the same way in the feeding of wet and dry mash, both 
of which are practised, the latter system is of great advantage 
to the fruit grower whose orchards are frequently at some 
distance apart, even if the results from the poultry should be 
less good. The preparation and distribution of wet mash under 
these circumstances adds considerably to the labour. Feeding 
costs are, however, frequently cheapened by the use of surplus 
potatoes, and this necessitates a wet mash. It is worthy of note 
that the ration of animal food in the mash fed to fowls is 
considerably reduced during the periods of cultivation. 

The capacity of a fruit grower for long and irregular hours of 
work and his essentially practical and observant nature, make 
him particularly adaptable for the successful management of 
poultry. The fact that both poultry and fruit trees require 
constant attention is an added advantage, as when run in con¬ 
junction, important details in management do not long escape 
attention. 

A method advocated by one of the pioneers in this area for 
establishing a new orchard, is to plant smalL fruit between the 
yoimg trees. The returns from the small fruit meet all expenses 
in the first few years, after which poultry are turned in as the 
trees commence to come into profit. During the ripe fruit 
season, poultry would be likely to damage small fruit, and they 
should be removed to other quarters at this time. 
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There are still many established orchards which would benefit' 
largely if ducked with pooltry, bat the cost of equipment is a 
consideration, since a good deal of wire netting is required. It 
is ^nerally found, however, that 5 ft. netting is sufficient for 
any purpose, and in some cases 4 ft. netting is used where only 
heavy breeds are kept. Bad fruit seasons, however, are those 
in which more attention is called to the value of the poultry in 
controlling the many pests to which fruit trees are subject. 

LAVENDER: ITS CULTIVATION FOR 
MARKETING AND DISTILLING. 

A. H. Hoabb, 

Ministry of Agriculture and Fisheries. 

Liavbmdbb has been grown commercially in the south of 
England for a great many years, having been introduced in 
1568, and where the soil and situation are favourable, there 
is no doubt that it is a profitable crop and worthy of considera¬ 
tion. Lavender is grown for sale in a fresh state as “ bunched 
lavender,” for sale as “dried lavender” for sachet making, 
etc., and for the production of oil of lavender for perfumery 
purposes. As regards oil production it is pointed out that 
chemistry has not yet succeeded in producing a synthetic 
product which can claim to be a substitute for English Oil of 
Lavender, and hence the supply depends wholly upon the 
natural product. The variety grown, and which should be 
grown, commercially in England is Lavendula vera, of which 
several strains exist, and usually referred to as “English” 
lavender. The chief lavender growing districts in the past have 
been in the neighbourhood of Mitcham, Hitchin, Canterbury 
and Bournemouth, the Mitcham oil of lavender having become 
world famous as a product unequalled by that of any other 
country. 

Soil and Situation.—Too much stress cannot be laid on the 
importance of soil and situation. These are the factors govern¬ 
ing success, and should be carefully considered before steps 
are taken to plant any large area. In common with all plants 
containing a high percentage of oily matter, lavender needs 
very little moisture and does best in a calcareous, stony, well- 
drained soil in dry sunny situations. The ideal soil is a light 
brown loam overljdng chalk, although sandy loams, provided 
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good dressings of chadk or lime are applied, may be utilised. 
Heavy soils which hold water are not suitable. 

Situation is quite as important as the soil, if not more so. 
Lavender is by nature a sub-tropical plant, although fond of 
high altitudes. It is liable to injury by frost and hence low- 
lying situations and those prone to be<^me weather-bound in 
vrinter should be avoided. Even under favourable conditions 
in England a hard winter may result in- a number of plants 
being killed by frost. The situation should be exposed and 
sunny, preferably sloping to the south, and protected, if 
possible, from the prevailing summer vnnds by a belt of trees 
or a high hedge. This matter of protection is important, as 
considerable damage may be done by high winds when the 
tall flower spikes are being carried by the plants during July 
and August. 

Preparation and OultiTation of the Land. —^It is supremely 
important that the land be properly prepared by deep and 
thorough cultivation. Potatoes which have been well manured 
make an excellent forecrop, as the thorough working of the 
land will prepare the way for the lavender. 

After planting it is essential to keep the land in a thorough 
state of cultivation while the plants occupy it in order to secure 
a good annual throw of bloom. If possible a horse-hoe- should 
be used for this purpose and the land worked both ways and as 
close to the plants as possible. 

Plants and Planting. —The plan most favoured after a supply 
of plants is secured is to plant them out 18 in. x 18 in. very 
carefully oh the square. When these plants have occupied the 
ground for one year, each intervening plant and those of every 
other row are taken out, leaving the land planted 86 in. x 86 in. 

> The plants so removed will be utilised for planting op fresh 
ground, each being divided into about three. Before being 
planted the plants should be trimmed at the top and the rough 
roots removed to where the flbrous roots have developed, l^e 
usual practice is to use a straight chopper and clean wood block 
for preparing the plants for replanting. 

Planting should be done in October or early spring. Novem¬ 
ber and the winter months should be avoided, as the plants are 
then liable to injury by frost and snow when out of the ground. 
It is important to plant very deeply. Special dibbers are used 
not less than 14 in. .long, and the plants should go into the 
ground up to within 2 in. of the top and be very flrmly closed in. 
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In commercial practice the bushes are seldom retained after 
their fifth year, after which they should be grubbed and burnt. 
It follows, therefore, that in order to keep up a continuous 
supply of bushes in their prime, planting and grubbing must, 
in an eatahlished plantation, be done every year. Most growers 
plant, say, a fifth portion of the ultimate area of lavender 
aimed at in the first instance and this is repeated each year 
until the fifth year, when the area first planted is grubbed 
immediately after flowering and the land fallowed. It is an 
advantage to have a sixth piece of land available for planting in 
the fifth year in order to give the land, which has carried 
lavender for five years, one complete year’s rest from the crop. 
During the first year in the permanent position the plants are 
better for not being allowed to flower but should be kept 
trimmed with a pair of sheep shears to promote bushiness. 

Marketing the Crop.—The lavender is ready for market when 
the middle blossoms of the spike are widely open; the lower 
blossoms will then be fertilised and the top blossoms showing 
the bloom of the bud. When sold as bunched fresh lavender 
the stalks must be cut as long as possible, cutting well into 
the bush (this also serving the purpose of cutting back the 
bush at one operation). The cutting is done by a small sickle 
having a toothed edge, and should be done as late in the 
evening as'is compatible with despatch for market. Bunches 
for market are about 12 in. in diameter, tied with raffia as low 
as ]>ossible to the butts. Six of these bunches are tied together 
in bundles. 

When sold as dried lavender the flowers are dried on the 
stalk and are subsequently removed by hand or with the aid 
of a sieve. There is a considerable loss of weight during the 
drying process and only about a fifth of the weight of fresh 
flowers will be available as the dried product. The lavender is 
dried by being spread out thinly on shelves in a dry shed for 
about six weeks. 

Distilling .—The founding of a lavender plantation for the 
purpose of oil production is an enterprise which requires'careful 
consideration beforehand. It will be necessary to provide a 
small distilling plant on the grower’s premises unless arrange¬ 
ments can be made for the distillation of his crop at a local 
distillery. 

Beyond reference to the facts that the still should be of the 
shallow body type and be worked by steam from a boiler t^e 
technique of distilling cannot be discussed here. ■ 
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When cutting for distilling, the blooms must all be fully out, 
generally about a week later than for market. The cutting 
should only be done in the sunshine, the out laid on clean 
dry mats, and covered from sun scorch immediately. There 
must be no moisture in the stook, neither must it be dned up 
by wind or sun. The mats will be rolled up in the cool of the 
evening before the dew is falling and carted to the still. 

For some purposes the stalks are shortened to about 6 in. 
before stilling, but generally the whole of the contents of the 
mat are placed carefully in the still right away. 

The grower carts his own lavender to the still, if he possesses 
no distilling plant of his own, and superintends the boiling 
and watches for the “ Oil-run.” 

The yield of oil is apt to vary considerably from season to 
season, as the age of the bushes and the weather will affect 
both the quantity and quality of the product. 

Eoughly speaking, 1 cwt. of fresh flowers with six inches of 
stalk will yield about 10 oz. of oil. An acre of lavender in its 
prime would in a favourable year yield from 15 to 20 lb. of 
oil, but taking the whole of the area planted as directed above 
an average yield of 12 lb. to the acre would be a fair estimate. 
The market value of the oil is constantly fluctuating and its use 
in perfumery is influenced considerably by the price of alcohol. 
It is a noteworthy fact that English oil of lavender enjoys a 
very much higher value than imported oils. 

After distillation the oil is matured in the dark, for from 
S to 5 years^ stored in blue glass jars known as ” Winchesters ” 
holding about 80 oz., but as this is usually done by the mer¬ 
chants it does not concern the grower, unless he elects to store 
and mature his own oil. 

Lavender Disease and Pests. —^Lavender is unfortunately 
often severely attacked in this country by a fungus disease 
known as ” shab ” or ‘‘ wilt,” which is caused by the fungus 
Phoma lavendulae. The disease causes wilting or shrivelling 
of the growths and bushes attacked soon die. 

This disease is under investigation at the present time, and 
at the moment little can be said definitely as to preventive 
measures. Care should be taken to obtain healthy stocks for 
planting, and if the disease appears in the plantation all 
a&cted portions of bushes and dead bushes should be removed 
end burnt as soon as detected. 




(\) (’harL'c Clmnilici ; li) St (»snii Jacket: (C) (loose Neck; (D) ('oiidenRci ; 

(^) Keceiver. 

Alllionii;li a few I’lowcvs lia\e installed up-to-date coluibati<»n stills, 
iisiiall\ employed are of simple i-onstruetioii, an\ fault in the distillate hein/i: 
sul>se(|nentl\ rectitied by fractional distillation. 

Tlie stills an* constrneled of copper, and f]^enerally built to take a charge of 
about o ewt, of tlowers at a dine. It is important to avoid burning?, and the 
practice is to provide the stilU witli two chambers, with a perforated false 
hottom hetweei), the lower ehainlier being; tilled witli water, whieli should be 
as soft as possible. 

Distillation iseondiicted by boiliiig;the water lieiieatb theeliarge witli steam 
brought from a boiler to a coil, the top of which must beat least 1 ft. beneath 
the bottom of the charge oliaml>er. The application of diiect heat should be 
avoided. The oil flow from lip condenser innat bo watched for,and complete 
distillation of the charge usnall\ lakes about fi lioiirs from the commencement 
of the How. 
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On badly drained aoils and aoils with a deficiency of lime 
or chalk the roots of the bashes are often attacked by the 
mycelium of a fungus which penetrates to the main stems and 
ultimately causes their death. 

The exact nature of this disease is obscure but it appears to 
depend very largely on soil conditions and is not very trouble¬ 
some where the latter are favourable to the lavender. 

No insect or other pests are known to attack lavender to any 
extent, but slugs often cause damage by eating away the 
young growths in the early summer. 

«»»»*« 

PAYMENTS IN KIND TO THE FARM 

WORKER. 

Undeb varying names, such as “ privileges,” ” perquisites,” 
” extras,” ” gains,” or ” allowances,” the old custom of making 
payment for services partly in kind instead of wholly in cash, 
continues to find favour amongst certain sections of the agiionl- 
tural community in England and Wales. 

The system can be traced back to early times when 
virgators and cottiers had by law to perform certain labour dues 
for their lords, for which, it is recorded in the thirteenth cen¬ 
tury, they ” received a considerable part of their income in 
kind.” By the sixteenth century the custom had farther 
developed, and farm servants, and even in some instances day 
labourers, were allowed to board in the farmhouse, the provision 
of meals being reckoned as part payment of the worker’s wage. 
Other allowances were frequently given, such as a house and 
garden, fuel, and especially beer and cider. The system of 
giving payment in kind gradually decayed, however, towards the 
end of the eighteenth century. Various causes led to a slow but 
general development which, with the exception of Northumber¬ 
land and Westmorland, afi^ted the whole of England and 
Wales, and by which farm servants were put as far as possible 
on money wages. ’ 

The general economic depression of the early part of the nine¬ 
teenth century was doubtless considerably relieved by the provi¬ 
sion of allotments as part payment. The provimon of gardens 
followed and the tendency towards the payment of wages in 
kind, but on a more generous scale, was renewed. The Truck 
Act of 1881, which legislated for the prohibition of the payment 
of wages in goods or in kind to workers in certain induBtiiee, 
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specifically excluded servants in husbandry from its scope. The 
system was, no doubt, distinctly beneficial to the workers during 
the periods of high prices, but as it extended it became open 
to abuse by unscrupulous employers, and protests were frequent. 
By the Truck Act of 1887 it was made illegal to contract with a 
servant in husbandry for giving him intoxicating drink in addi¬ 
tion to money wages as a remuneration for hie services. This 
practice, even at the present time, is not. extinct, although the 
custom has generally, except in the cider counties, given way 
to the payment of “ beer money.” 

During the 10 years 1881-1891 there appears to have been 
a change for the better in the general conditions of agricultural 
labourers, partly owing to the increasing tendency to pay wages 
in money rather than in kind. By 1892 the majority of 
labourers in the low wage districts had allotments where they 
had not gardens. Lord Fiimle wrote of 1888 that “ few cases 
remain in which the want is not supplied.” He estimated that 
three-fourth*! of the agricultural labourers, farm servants and 
cottagers in England and Wales had potato grounds, cow-runs, 
or field or garden allotments. Housing conditions were also 
reported to have improved. 

Prom Mr. Wilson Fox’s Report* relating to conditions in 
1898 (issued in 1900), it is fairly clear that while the old abuses 
of the payraent-jn-kind system had been remedied to quite an 
extensive degree under the growing demands for payment in 
cash, the old customs were still largely practised and were dying 
very hard. In the northern counties the living-in system pre¬ 
vailed amongst married men, and most of the single men lodged 
and boarded in the farmhouses, frequently receiving as many as 
five meals a day. Breakfast, dinner and supper were the usual 
meals, but during harvest light refreshments, such as tea, coffee, 
milk, bread and cheese, and cake, known as “ teii o’cloeks,” 
and “ four o’elocks.” or ” lunches ” and “ drinkings ” were 
provided, and after a few years it became a general practice to 
give them all the year round. In Yorkshire a similar position 
was found, the unmarried hired men usually being lodged and 
boarded (” meated ”) in the farmhouses or in the houses of the 
married foremen. The part of their wages due to them in cash 
was frequently advanced during the term as required and the 
balance settled on the expiration of the contract. Ordinary 
labourers received free cottages and potatoes and straw, and 
coals were carted and in so me cases provided free. Northum- 

* Beport on Wage*i and Earnings of Agricultural Labourers. Cd. 346. 
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berland fanners frequently kept a cow for a worker for about Ss. 
per week. 

The living-in custom prevailed in other areas: Cheshire, 
Derbyshire, the western side of Herefordshire, Monmouthshire, 
Shropshire, and Staffordshire, and occasionally in Cornwall, 
Devonshire and Butland. although it is pointed out that the 
practice was rapidly declining in some of these areas. In Wales 
the greater number of farm workers lodged in the farmhouses 
or in adjacent outbuildings, or boarded in the farmhouse. The 
precise methods of providing food and lodging to workers 
lodging with the farm foreman in Yorkshire and in other areas 
where the custom existed cNorth Cambridgeshire, Lincolnshire, 
Nottingham and Rutland) varied in different counties. Some¬ 
times the men bought their own food, which was cooked by the 
foreman’s wife, while in other cases the foreman received extra 
wages from the employer or a supply of food such as pork, 
potatoes, vegetables, eggs, meal, wheat and fuel. The payment 
in kind to “ confined men ” in Lincolnshire and to married 
men in North Cambridgeshire and parts of Nottinghamshire 
included 20 to 80 stones of pork, several sacks of wheat or flour, 
and 40 to 60 stones of potatoes in addition to house and garden 
and the usual benefits. In the south the benefits provided to 
ordinary labourers were on a less lavish scale. They consisted 
of the provision of cottages, free or at a low rental, frequently 
with small gardens, rough firing or fuel carted free. milk, straw 
for pigs, sometimes potato ground, or potatoes, and despite the 
passing of the Track Act. beer or cider, especially during hay 
and corn harvest. Food also was provided during the special 
seasons. The custom of giving Michaelmas money (which has 
fince been ruled to be deferred pajment of wages) was also 
largely practised. 

In his second report,* which appeared in 1905 and relates 
to the year 1902, Mr. Wiloon Fox gives tables of the average 
weekly earnings of agricultural labourers. The author states 
that “ the figures now published for 1902 substantially apply to 
the years 1903 and 1904.” An analysis of the figoree shows 
that the value of payments in kind to farm workers in the south 
of England ranged up to one-fifth of the total wages. The 
Board of Trade inquiryt of 1907, dealing with the whole country, 
shows a greatly reduced proportion, while the figures obtained 
as the result of the Board of Agriculture inquiry of 1912 suggest 


*0d. 2376. 

t Earnings and Hours of Labour. 
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a further decrease. In the labour Gazette, July, 1917, 
reference Js made to the Board of Trade figures of 1907, and it 
is stated that “ so far as the Department is aware, the extra 
earnings (payment in kind, piece work, seasonal payments, etc.) 
had not varied to any appreciable extent up to the outbreak of 
war, although their value has probably increased appreciably at 
the present time.” 

This was the position when the Agricultural Wages Bo'ard 
was set up under the Com Production Act of 1917. Unlike the 
Trade Boards Act of 1909, which made it obligatory on em¬ 
ployers to pay the minimum rates fixed by the Board in cash 
clear of all deductions, the Com Production Act empowered the 
Wages Board ” to define the benefits and advantages which 
should be reckoned as part payment of wages in lieu of payment 
in cash and to fix valuations for such benefits.” 

Investigators reported very fully on the various practices of 
giving payment in kind, and showed fairly conclusively that the 
custom throughout the country had not appreciably changed 
since the investigation of 1898. In the northern counties and 
in Wales board and lodging were provided to yearly or half- 
yearly workers, either in the farmhouse or in the house of the 
farm foreman. It was found ^at the most common allowance 
was a cottage given either rent free or at a low customary rent 
ranging from Is. to 8s. per week. The provision of potatoes or 
potato ground was also extensively practised. In most counties 
it was customary either to cart coal free from the pit or station 
or to allow the labourers to use the farmer’s cart for carrying 
the coal in' their own time. On colliery farms and in mining 
districts coal was prorided or sold at a small cost, while in 
Lincolnshire it was reported that coal was given instead of beer 
at harvest or instead of potatoes. In some areas wood for fuel 
was given free or hauled free, and labourers in some districts 
were allowed to collect as much firing as they needed from the 
coppices and woods. Milk was nearly always given to cowmen 
and often to other workers. Manure was often allowed to 
labourers for their gardens or allotments. Baeon and pork were 
Still given freely in Lincolnshire, the East Biding of Yorkshire 
and Nottinghamshire. 

Amongst other allowances given at the time of the inquiry 
were extra food at harvest or at Christmas, joints when stock¬ 
killing, beer or cider (not freqnentl, rabbits for the catching, 
and vegetables. Sometimes a worker was allowed to plough his 
holding or allotment in his employer’s time, while the keeping 
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of an animal for the use of stockmen was not an infreqnmit 
castom. 

The Wages Board set up two committees: (1) A Cottages 
Committee, to consider the relation of the value of a cottage 
provided by the employer in connection with the payment of a 
minimum wage, and (2) an Allowances Committee, to consider 
and report what allowances (if any) should be recognised by the 
Board as benefits which might be reckoned in part payment of 
wages, and the maximum amount of any deduction in respect of 
their provision. 

On the recommendation of the Cottages Committee the Board 
decided that a cottage should be recognised as part payment of 
wages, but that the deduction from the cash wage in respect of 
the provision of a cottage should.not exceed 8s. per week inclu¬ 
sive of rates. In a few areas the maximum valuation for the 
purpose was reduced to 23. 6d. or 28. 

The Allowances Committee finally recommended that in addi¬ 
tion to a cottage, the provision of board, lodging, milk and 
potatoes, should also be recognised, the value of any farm pro¬ 
duce to be reckoned at the wholesale price in the district. After 
prolonged discussion the Board accepted the Committee’s pro¬ 
posals. Representations were made for the inclusion of potato 
ground, but it was argued that in view of the complications 
which would arise in the calculation of the value of any ground 
(being dependent on the soil, the amount of labour expended, 
the seeds, and the manure), it would be almost impossible to 
make any reliable valuation except by dealing with each case 
individually Allowances of wood and fuel similarly did not 
present easy means of assessment and were precluded. The 
question of the supply of meals and board and lodging raised 
similar administrative obstacles, but it was realised that the 
protection afforded by the minimum wage could be weakened 
and perhaps nullified by the pa 3 rment of full cash wages and 
the subsequent deduction of a disproportionate sum for these 
provisions, and it was therefore decided to recognise the provimon 
of meals and lodging. With regard to the use or grant of stodc 
or the provision of farm grazing, byre room or food for stock, 
the Board held, despite several objections from the District Com¬ 
mittees, that it would not be desirable to include such provisians 
as recognised benefits, but it was pointed out that there would 
be no objection to an employer (xmtinuing the practice of pro¬ 
viding the worker with a cow or sheep or aopommodation or food 
for stock by making an arrangement (apaif from the pi^ent 
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of minimum rates in full) for the worker to pay for the use of 
stock at the value at which it had been customarily reckoned 
for that purpose. The custom particularly prevalent in Lincoln¬ 
shire of supplying bacon or pork could not be recognised, being 
generally, like potato ground, a' deferred and uncertain payment. 

It eventually became necessary for the Wages Board to ignore 
the supply of unrecognised benefits and to insist strictly on pay¬ 
ment of wages either wholly in cash or partly in cash and partly 
by the provision of the recognised allowances of board, lodging, 
cottage, milk or potatoes, valued at the rates fixed by the Board. 
This policy probably removed almost all tlie opportunities of 
abuse which had existed under the system of giving payment in 
kind. The system itself was regularised, and the workers were 
assured of a definite cash wage, the only deductions from which 
were in respect of certain specified benefits reckoned at fixed 
valuations. 

TTad the Wages Board been without power of legislation in 
respect of benefits and advantages it is probable that the 
increased value of remuneration in kind during the war would 
have led to a greater demand for allowances. The action of the 
Wages Board in confining the benefits which could be legally 
reckoned as part payment ot minimum wages to the provision of 
a cottage, potatoes, milk, and board and lodging was generally 
to make these the only benefits provided. In certain instances, 
farmers continued extra old-time benefits such as fuel, rabbits, 
manure, vegetables, or straw, and efficient workers were some¬ 
times rewarded by the use of a cow or by an allowance of butter, 
but it is thought that these additional allowances were quite 
exceptional. 

With the exception of agriculture it has long been illegal 
under the Truck Acts in almost all industries to make deductions 
from a worker’s wages in respect of goods provided, or to make 
payment otherwise than in cash, but the Truck Committee of 
1908 in their Beport make no recommendation for the extension 
of the Act <0 include workers in husbandry. From evidence 
given to the Foreign Office relating to 1907 it appears that in 
foreign counti'os and in the colonies agriculture is similarly 
excluded from any existing legislation as to truck. These facts, 
viewed in conjunction with the policy of the Agricultural Wages 
Board (which decided, despite general agreement on the prin¬ 
ciple of payment in cash as far as possible, to recognise 
certain benefits in part payment), indicate that the dis¬ 
advantages and abuses of the system of payment in kind which 
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obtained in the case of workers in co«unerdal and industrial 
enterprises, cannot apply to workers in agriculture. On the 
other hand, if the system is continued on the lines introduced 
by the Wages Board and now adopted by many Conciliation 
Committees by which allowances reckoned in part payment of 
wages are confined to benefits the values of which are easily 
assessable, it will no doubt continue to suit the convenience of 
both farmers and workers 


The Ministry of Agriculture announces the award of the 
following scholarships for the sons and daughters of agricultural 

a hniarahlrka tnr Workmen and others, in connection with the 
wnoiarsnips lor established-under Section 3 of the 

Children olAgri- Production Acts (Repeal) Act. 1921 
cultural Workers. Class I Scholarships, for three 
tenable at University Departments of Agriculture — 


years, 


Mr. F. H. B. Beard, 24, Creswi.k Walk, London, N.W.ll. 

Miss Hilda Broadbent, 7, Moorlands Place, Halifax. 

Mr. David S. Davies, Rhydywctiol, Login, Carmarthenshire. 

Mr. Evan E. Edwards, Esgair Farm, Borth, Treiraron, (^ardigan. 

Mr. George H. Lyon, Moor Farm, Sleaford, Lines. 

Mias Annie Newton, 1, Forest Kise, Whipps Cross, E.17. 

Mr. Hugh G. Owen, Tyddyn Burn, Pentraeth, Anglesey. 

Mr. Richard Roberts, Sfaesgraian, Trawsfynydd, N. Wales. 

Mr. Frank R. Sanders, 23, Malmesbury Road, Chippenham. 

Mr. Reginald W. Smith, 2, Ivy Terrace, Maney Row Green, Holyport, Berks. 

Class II Scholarships, for two years, tenable at Agricultural 
Colleges — 


Mr. William C. Collett,Church Lane, Weston-on-the-Green, Bicester, Oxon. 

Miss Margaret L. Edwards, Fwrlodo, Llunbedr,Crickhowell, Breckonshire. 

Miss Isabel M. Hudson, 15, Glebe Terrace, Shirbeck, Boston, Lines. 

Miss Dorothy Kenyon, Mount Oswald, Peminaenrhos, Old Colwyn. 

Mr. Maurice B. Lilley, Werebam, Stoke Fcriy, Norfolk. 

Miss Flthel E. Price, Penvsheol, Llanishen, Chepstow, Mon. 

Mr. Llewelyn Roberts, Weni Pontlyfni, Llanwnda, Carnarvonshire. 

Mr. Donald Rowe, Garen, Ldant, Cornwall. 

Mr. Sidney S. J. Travers, Hill Top, Kingsdown, Deal. 

Class III Scholarships, for courses not exceeding one year, 
tenable at farm schools and similar institutions — 

Eighty-nine scholarships have l)een granted, fifty-six to Iwys and thirty- 
three to girls for short courses in agriculture, horticulture, dairying, poultry- 
keeping, ^c. 

The occupations followed by the parents or gB^urdiuns are:— 
Agricultural workmen, 21; working bailiffs, 6; small holders, 25; 
market gardeners, 8; working gardeners, 6; other rural ocenpa- 
tions {e.g., harness maker, roadman, estate carpenter, village 
shopkeeper, etc.), 14. The remaining 88 scholarship holders 
were bona fide wage-earners in the agricultural industry, and of 
these the fathers of 23 are dead. 
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adopted for basic slag. If, however, the manunal application 
is delayed till the spring the high soluble slag or superphosphate 
alone should be used. 

The Manuring of Arable Orops. —In regard to arable crops 
potatoes and mangolds must, as already stated, be liberally 
treated; there should be a complete manure, and, in the case 
of mangolds, a dressing of salt as well. For potatoes a general 
recipe would be:—2 cwt. sulphate of ammonia, 8 cwt. super¬ 
phosphate, and IJ cwt. sulphate of potash, with farmyard 
manure. 

For mangolds the following may be used:—IJ cwt. nitrate 
of soda or nitrate of lime, 2^ cwt. superphosphate, 3 cwt. 
French or German kainit, and 2 cwt. salt, with farmyard 
manure in addition. 

These recipes, of course, require modification to suit local 
conditions. In regard to potatoes, muriate of potash usually 
gives the same yield as sulphate, but in some cases there is 
a falling off in quality. Kainit, however, should not be used 
other than in exceptional cases where it is known to be 
satisfactory. 

Swedes in the south of England may be grown either with 
dung or with artificials, whichever is the more convenient, 
though in the drier districts it may be difficult to secure a good 
plant unless dung is used. If artificials are used they should 
contain a liberal proportion of phosphates and 1 cwt. or cwt. 
of sulphate of ammonia, nitrate of soda or nitrate of lime. 

Corn very often receives nothing in the way of manure, 
but this ie not really a sound procedure. Barley in which 
seeds are to be sown should receive phosphates—superphosphate 
in the south country or basic slag in the western and northern 
parts of England. In some districts it is found that finely- 
ground mineral phosphates which have gone through the 
120-mesh sieve are equally effective and cheaper; thiu is par¬ 
ticularly the case in Northumberland. The advantage of the 
phosphate is seen in the additional yield or quality of barley and 
in the better take of the clovers. 

Spring Dressings lor Orops. —^Finally, provision should be 
made for giving the com crop spring dressings of nitrogenous 
manures. It is, however, impossible to foretell what dressings 
would be needed for this purpose, as this is largely influenced 
by the winter rainfall. A mild wet winter is a time of serious 
losses of nitrate on arable land, and these have to be triads 
good before the winter com can start into vigorous growth. 
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PRICES OF ARTIFICIAL MANURES. 

Note.—U nless otherwise stated, prices are for not less than 2-ton lots f.o.r. in 
towns named, and are net cash for prompt delivery. 


Averaije P-rice per ton during 
weekptiding Auffust 8tlL _ 


Desgbiption 

Bristol 

Hull 

L’pool 1 L’ndn 

1 

Cost per 
Unit at 
London 

. 

£ 6. 

£ s. 

£ 6. 

£ s. 

B. d. 

Nitrate of Soda (N. l.li per cent.). 

13.10 

13.15 

13.10 

12.17 

10. 7 

„ „ Lime (N. 13 per cent.) . 

... 

• • • 


12.10 

19. 3 

Sulphate of Ammonia, ordinary 






(A. 25,1 per cent.) 

13. 2-^;13. 2* 

13. 2* 

13. 2* 

(N)12. 7 

.. neutral 





(A. 25| i>er cent.) 

14. 5‘ 

14. 5* 

14. 5* 

14. 5* 

(N)I3. 6 

Kainit (Pot. 12^ per cent.). 



... 

1.17 

3. 0 

,, (Pot. 14 per cent.) . 

2. 5 

2. 1 

2.10 

2. 5 

3. 3 

Sylvinite (Pot. 20 per cent.) 



... 

2.12 

2. 7 

Potash Salts (Pot. 80 per cent.) 

... 



3.10 

2. 4 

„ ,, (Pot. 20 per cent.) 



... 

2.10 

2. 6 

Muriate of Potash (Pot. 60 jicr cent.) 

9.io 

7.io 

8. 0 

7. 0 

2.10 

Sulphate of Potash (Pot. 48 per cent.) 



11.15 


! 4. 0 

Basic Slag (T.P. 35 per cent.) . 




3.12§! 

! 2. 1 

, „ . (T.P. 30 per cent.) 




3. 0§ 

i 2.0 

„ „ (T.P. 20 per cent.) . 

2.13^ 

2.ib§ 

... 


„ (T.P. 24 per cent.)- . 

2. 9§ 

2. Otj 

2. 2§ 


... 

„ „ (T.P. 20-2& per cent.) .I 


2. 3§ 


1 2.’7§ 

2. 4 

„ „ (T.P. 18 per cent.) . 

2. 3^ 

i.ir>^ 

••• 

Superphosphate (S.P, 35 per cent.) 

4. 7* 


3.15§ 

1 3. 7 

1.11 

(S.P. 30 percent.) 

3.17 j 

3.’ 5 

3. 7§ 

, 3. 0 

2. 0 

Bone Meal (T.P. 45 per cent.) . 

9.10 

9.10t 

8.15 1 

1 ^ ! 

• . , 

Steamed Bone Flour (T.P. 00 per cent.) .. 
Fish Guano (A. 9-10, T.P. 10-20 per cent.)... 

8 lOf' 

7. 2t 

0.15 

1 0.10 - 

• •• 

12.15 

12. 5 1 

13.12 1 

... 


Abbreviations : N.«Nitr<igen ; A.=»Ammonia ; S.P.—Soluble Phosphate ; T.P.e= 
Total Phosphate; Pot.—Potash. 

* Delivered in 4-ton lots at purchaser’s nearest railwayistation. 

t Delivered (within a limited area) at purchaser’s nearest railway station. 

§ Prices include cost of carriage from works to town named. Hull prices include 
delivery to any station in Lincolnshire or Yorkshiic; London prices include delivery 
within a limits area. Cost to purchasers in other districts will be greater or less 
according to the distance of different purcliasers from the works. 

«««««« 

MONTHLY NOTES ON FEEDING 
STUFFS. 

E. T. Halnan, M.A., Dip. Agric. (Cantab.), 

Animal Nutrition Institute, Cambridge University. 

Mineral Needs of Farm Stock. —In previous issues of this 
Journal attention has been drawn to the value of adding mineral 
mixtures to rations deficient in this respect, and stiess has been 
laid on the necessity for a guarantee when purchasing such mineral 
substances that they are fit for feeding purposes. Products of this 
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DWORIPTION. 

Frtos 

Qr. 

8. lb. 

Price psr 

Msmirle 

Yelne 

1 Costbt 
Pood 
Value pel 
Tub. 

£ s. 

StaTCl 

flqnlv 

iJfib 

atlrnmiSt 

m 

£ 

H 

m 

m 

Bqulv 

a 

d 

Wheat, British - 



12/6 

12 10 

0 16 

11 15 

716 

8^ 

1* 

Barley, British Feeding 

— 

— 

9/3 

9 6 

0 12 

8 13 

71 

2/6 

1* 

Danubian „ 

29/1 

3 400 

8/3 

8 61 

• 0 12 

7 13 

71 

2/2 

1* 

OatA English Black anr 










Grey - 

— 

— 

9/8 

9 18' 

0 13 

9 0 

69*6 

3/- 

li 

„ Scotch White 

— 

— 

12/8 

12 13 

0 13 

12 0 

69*6 

*/- 

2* 

Canadian No. S 










Weston] 

29/< 

320 

10/4 

10 7 

0 18 

9 14 

69-6 

S/3 

1*' 

« No, 3 „ 

26 H 


10/- 

10 0 

0.18 

9 7 

59*5 

3/2 

1-' 

„ Feed 

27/{ 

>• 

9/p 

9 10 

0 13 

8 17 

69-6 

3/- 

1*( 

„ American 

25/J 


»/- 

9 0 

0 13 

8 7 

59*5 

2/10 

1*1 

„ Argentine - 

28 /a 

>* 

9/11 

9 18 

0 13 

9 5 

69-6 

8/1 

l-( 

Maize, American - 

40/- 

480 

9/4 

9 7 

0 13 

8 14 

81 

2/2 

1-] 

., Argentine - 

ill- 

*» 

9/7 

9 12 

0 13 

8 19 

81 

2/8 

1*S 

Beans, Bangnon - 



7/6 

7 10- 

1 11 

6 19 

67 

1/9 

0*1 

MiUers* offals 










Bran, British - 

— 

— 

— 

6 0 

1 6 

4 14 

45 

2/1 

w 

„ Broad - 

— 

— 

— 

7 0 

1 6 

5 14 

46 

2/6 

ra 

Middlings, Fine, Im- 










ported 

— 

— 

— 

9 17 

1 2 

8 16 

72 

2/6 

1*2 

Middlings, Coarse, 










British 

— 

— 

— 

9 7 

1 2 

8 5 

64 

2/7 

1*1 

Pollards, Imported - 

— 

— 

— 

7 0 

1 6 

6 14 

60 

1/11 

1*C 

Meal;— 










Barley Meal - 

— 

— 

— 

9 12 

0 12 

9 0 

71 

2/S 

1*3 

Maize 

— 

— 

— 

11 0 

0 13 

10 7 

81 

2/6 

1*3 

„ Germ Meal - 

— 

— 

— 

8 10 

0 18 

7 12 

8.V3 

1/9 


„ Gluten-feed • 

— 

— 

— 

8 16 

1 6 

7 9 

76*6 

2/~ 


Locust Bean Meal - 

— 

— 


8 0 

0 <1 

7 11 

71*4 

2/1 

M 

Bean Meal 

— 

— 

— 

12 7 

1 11 

10 16 

67 

3/4 

1*7 

Fish „ 

— 

— 

— 

16 5 

4 6 

11 19 

53 

4/6 

2*4 

Linseed 

— 

— 

— 

19 0 

1 10 

17 10 

119 

2/11 

1*6 

„ Cake, English 











— 

— 

— 

10 16 

1 17 

8 18 

74 

2/6 

1*2 

OottonseedCake, English 










6*7. 

— 

— 

— 

7 2 

1 14 

6 8 

42 

2/7 

1*3 

.. .. Egyptian 










6*7, 

... 

— • 

_ 

7 0 

1 14 

6 6 

42 

2/6 

1*3 

Decorticated Cottons^ 










Meal 7V - 


— 

_ 

12 0+ 

2 13 

9 7 

71 

2/8 

1*4 

Coconut t ake'67o 

— 


— 

8 10 

1 10 

7 0 

73 

1/11 

i*o; 

Ground Nut Cake ZVe - 

— 

— 

_ 

8 10 

1 15 

6 16 

66*8 

2/6 

1*2 

Palm Kernel Cake 6 7o 

— 

— 

_ 

6 17+ 

1 3 

4 14 

75 

1/3 

■iffi 

„ „ Meal 2X - 

— 

— 

— 

4 17 

1 4 

3 13 

71-3 

V- 

0*6 

Feeding Treacle - 

— 

— 

— 

6 10 

0 8 

5 2 

51 

2/- 

1*0' 

Brewers’Grains:— 










Dried Ale 

— 

— 

— 

6 7 

1 4 

6 8 

49 

2/1 

IIJ 

„ Porter - 

— 

— 

— 

6 17 

1 4 

4 13 

49 

1/11 

1*02 

Wet Ale - 

— 

— 

— 

0 17 

0 9 

0 8 

16 

0/6 

0*2; 

„ Porter - 

— 

— 

— 

0 16 

0 9 

0 6 

16 

0/6 


Malt Culms - 

M 

■1 


m 

■ 

m 

1 

■1 

1*61 


• Now. t At Liverikiol. 


NOTB.-— Tbe prioce quoted aboye represent the ayerags inrioee at whidh actual wholesale 
traiwaetione have taken place in London, nnlera otherwise stated, and refer to tbe price ex mill or 
store. The prioee were current at the end of July and are, as a rule, considerably lo|v«r tluka 
the prices at local country markets, the difference being due to carriage and dealers* commission. 
Buyers nan. howeyer, easily compare the relatiye prices cf the feeding stuffs oa offer at thsir looal 
market by tbe method of calculation used in these notes. Thus, suppose oooonut oake is o ff ered 
locally at £10 per ton. Its manurifl ralue is £1 lOt per tcm. The food rslne per ton is therefore 
£8 10s. per ton. Dividing this figure by 78, tbe starch equivalent of oooonut oake ae given In 
the table, the oost per unit of starch equivalent it 9s. id. Dividing this ngi^ by 29*4, the numtm 
of pounds of starch equivalent in I unit, tbe oost psr lb. of starch equivalent ie l-Sid. A 
caibulatimi will show the relative oest per lb. of star^ eqnivaleilt of other feeding stuffs on the sam e 
local market. Frcm the resutti of suou calonlations a buyer can determine whidh feeiiingstuff givei 
him the beet vaine st the prices quoted on bis own tuarket. The value per ton flgnres are 

Oiloalated on tbe basis of tbe following unit pricesN, 198. 7d.; PgO,, 4s. 4d.; 1^.0,9s. 4d. 
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natnre are now available with this gaarantee, and a Mr. F. E. 
Corrif has prepared a leaflet on “ The Mineral Needs of Farm 
Stock,’* copies of which can be obtained free on application to 
Star Ck>ttage, Lmgfield, Surrey. 

Fish Meal lor Feeding. —A correspondent has written that 
the notes on this subject, which appeared in the August issue 
of this Journal, apparently condemned the use of fish meal for 
live stock. This is obviously not so, as mention is expressly 
made of the fact that fish meal, of the right kind, fed under 
proper conditions, is a perfectly sound and wholesome feeding 
stuff, but that taint will occur if fish meal rich in oil is fed, or 
if fish meal is fed in excessive quantity. 

Use .ol Home'Clrown Cereals Ipr Feeding. —^In this 
Journal, December, 1922. pp. 780 and 788 two articles were 
published on the use of home-grown wheat, oats and barley 
for live stock, and a leaflet was also issued. Farmers have now 
had time to put the advice contained therein to the practical 
test, and in view of the probability that a considerable proportion 
of home-grown cereals will be fed again this year, the writer 
would be glad if readers will communicate with him giving their 
experiences, and particularly mentioning any departures from 
the rules laid down in those articles, which they found necessary. 
Such letters addressed to the Secretary, Ministry of Agriculture, 
10, Whitehall Place, S.W.l, do not require a stamp. 

Fakm Values. 



Value per 

Ifanaria) 

Food 

Starch 

Tase 

Market 

CRor.'». 

Ton on 
Farm. 

Value per Value per. Kquivalent 
Ton. Ton i per IW) lb. 

unit 

8 .K 

Value pel 
lb. S.R. 


£ a. 

£ a. 

£ a. 


a. d. 

d. 

Wheat. 

8 10 

0 16 

7 15 

71-6 

12 2 

1*16 

OatB. 

7 2 

0 13 

6 3 

59-5 

2 2 

1*16 

Barley. 

8 6 

0 12 

7 14 

71*0 

2 2 

1-16 

Potatoes . - . . j 

2 2 

0 3 

1 111 

18-0 

,2 2 

1 1*16 

Swedes .... 

0 17 

0 2 

0 15 

7-0 

2 2 

116 

Mangolds • • • • 

0 15 

0 2 

0 13 

6*0 

2 2 

1 116 

Good Meadow Hay 

3 18 

0 13 

,3 5 

31*0 

2 1 

M2 

Good Oat Straw - > ! 

2 1 

0 6 

1 15 

17-0 

2 1; 

M2 

Good Clover Hay - - | 

4 7 

1 0 

3 7 

32-0 

2 1 

1*12 

Vetch and Oat Silage - • j 

1 17 

0 7 

1 10 

14*0 

Hi 

1*16 


Use ol the Tables. —The two tables given in this article, and 
which also appear every month, are intended as a guide to the 
economical purchase of feeding stuihi. In the large table a com¬ 
parison is made of the cost per unit of feeding value of the 
different feediflg stuffs offered for sale on the market, and the 
intending purchaser’s attention is drawn to the most economical 
foods on offer. In the “ Farm Values ” table, the value per ton 
for feeding is given for the majority of the home-grown foods on a 
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strictly comparative basis with the cost of similar foods on offer 
in the open market. These “ Farm Values ” are of use when 
the farmer wishes to ascertain whether to sell his home-grown 
foods and purchase other foods, or whether to use his home¬ 
grown foods. 


M. Pierre Alstben gave an account at the International 
Congress of Agriculture, held in Paris in May last, of the 

^ _ .... _farm competitions held by the Agricultural 

^ tompeut^ Le«BUe of the rrovmce of Namur in 19i!0 
^ , and 1921. The province was divided into 
e ro ce districts according to the quality of the 
0 amur. competitions in eaeh dealt 

principally with the crop most typical in it, these comprising 
wheat, spelt, oats and potatoes. The societies in the district 
were informed during the preceding winter of the holding of the 
competitions, and at the beginning of June a first classification 
of the crops of their members was made by a Committee which 
was as far as possible unconnected with the district. 

In accordance with the results of this first examination three 


classes of diplomas were awarded to the most successful mem¬ 
bers of each society. A competition between the different 
societies was then decided by a further examination of the 
crops belonging* to their members which were placed highest in 
the first inspection. This was made by a Committee of State 
Agnculturists and a representative of the Tjeague, and money 
prizes were awarded to the successful societies. Such prizes, 
which va:^ from 200 to 750 francs, may not be distributed to 
their members but used for the purchase of implements for 
common use, improved seed, demonstration plots, etc. The 
societies are judged according to the following scale of points :— 
Number of members, 10; choice and treatment of seed, 20; 
manuring and freedom from disease, 20; cultivation and clean¬ 
ness of land, 20; appearance of crop and probable yield, 10; 
skill and knowledge of the cultivators, 10; general results, 10. 

Tn the course of the two years’ competitions more than 
1,200 fields have been carefully examined hy the judges and 
91 societies participated. 

Great improvements in the methods of cultivation followed 
have already been noticed. Tn each district the best farmers 
are brought into prominence; the best crops are distributed in 
the district for seed; the use of fertilisers is increasing and 
cultivation is more carefully carried out. 
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A FORWARD step of much interest and importance to the 
fruit growing industry, was taken by the Federation of British 

V It a wi Growers, when it decided to hold its 
Mid ^ annual meeting in a fruit growing district 
and pay visits to fruit plantations in the 
■n5fi ^ neighbourhood. By such visits growers 

Brltun Growers. brought into direct contact with 

the methods and views, successes and failures of their 
fellow growers under conditions which may differ widely 
from their own, but from which, nevertheless, the most 
valuable lessons may be learned. More than a hundred growers 
from the important fruit growing counties met at Cambridge on 
29th May for the first of these visits, and the interest dis¬ 
played and the keen discussion aroused eneure the annual 
repetition of such a useful event. 

The first visit was to the small apple plantation of Mr. J. G. 
Faircliffe, Burwell, which embodies the results of twenty 
years’ experience in the combination of fruit and poultry. 
There is little depth of soil over the chalk, and the fruit con¬ 
sists chiefly of Lane’s Prince Albert and Worcester Pearmain 
on paradise, planted 8 ft. apart each way, and closely spur 
pruned on a long spur system. The plantation is in its thir¬ 
teenth year and is divided up into pens of 10 or 12 rods each, 
most of which contain 10 laying hens while the remainder are 
reserved for chicken rearing. The poultry keep down the grass 
and no cultivation, spraying or manuring is done. The party 
was much struck both by the method of pruning and the 
absence of damage by pests. That the latter was not mere 
chance was shown by the presence of a moderate supply of the 
usual varieties of pests. 

The party then proceeded to Burwell Fen where the planta¬ 
tions of Mr. K. Stephenson are managed by Mr. Faircliffe. 
These extend to 85 acres, the land varying from heavy clay at 
one end to peat at the other. The area was formerly down to 
asparagus, but is now under apples with some plums. The 
chief varieties are Emneth Early, Ijane’s Prince Albert, Wor¬ 
cester Pearmain, Grenadier, Lord Derby, Bramley Seedling 
and Newton Wonder. The first three are closely spur pruned 
on Mr. Faircliffe’s system, the severity of which may be gauged 
by the fact that the varieties are almost indistinguishable in 
shape from each other in winter. The next two varieties are 
spurred every other year, and the last two are allowed to go 
except for thinning. The land became foul during the war and 

F 
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all but 6 acres is now being grazed by pigs, which were started 
four years ago. No cultivation or manuring is done but the 
trees are regularly sprayed. In spite of some damage from 
insect attack and severe frosts, there appeared to be a promise 
of a fair crop of the earlier varieties. At neither of these 
places was the foliage op to its usual high standard, but it has 
to be remembered that the fen winter in May is a serious 
enemy. The cold store in course of construction near a private 
railway line was also inspected. 

The next visit was to 60 acres of fruit grown on heavy land 
by Messrs. Eobert Ingle, at Kingston. The area was planted 
16 years ago with apples, plums, bush fruit and strawberries. 
The chief interest was centred in the black currents, which had 
leaves of French’type, though the growth of the bush and the 
fruit was typical of Baldwin. The stock came from France 
some years ago. 

At Croxton Park the party was entertained to tea by Lady 
Newton in the absence of Sir Douglas Newton, K.B.E., Presi¬ 
dent of the Federation. The fruit farm of nearly 100 acres of 
heavy clay land has been planted during the last 14 years with 
apples, pears, plums, bush fruit and strawberries. The visitors 
were much impressed by the clean condition of the land and 
still more by the clean condition of the trees, due to early and 
adequate spraying. 

After dinner at Cambridge, Mr. W. G. Lobjoit (Controller 
of Horticulture) said the Federation was fortunate in having 
at its disposal the services of Sir Douglas Newton as President 
and Mr. Seabrook as Vice-President. It was now able to speak 
with quite respectable weight of numbers in the councils of 
the nation. He referred to the Federation scheme of grading 
and packing which the Ministry was assisting through its 
officers and those of the County Councils. An American grader 
had been purchased and would be at the disposal of growers. 
He congratulated them on what had been done and felt there 
never was a time when co-operation and combination were so 
essential to deal with commercial questions. 

Mr. Seabrook in reply said that Sir Douglas Newton was 
absent on their business in the House of Commons. The 
Federation had marked time during the reorganisation, but 
was now making rapid progress and could be said really to 
represent the industry. Mr. Stephenson on behalf of the West 
Cambs. Fruit Growers* Association welcomed the members of 
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the Federation and regretted that their visit should have taken 
place in such a bad year. 

Early the next morning the party saw a film made on the 
farms of Messrs. Seabrook & Sons, depicting all the operations 
of a fruit farm, from the propagation and planting of the 
tree, to the grading and packing of the fruit and its departure 
by motor lorry. 

The party, conveyed in three char-a-bancs and eleven motor 
cars, then proceeded to visit some of the smallholders of 
Oambridgeshire. The plantation of Mr. F. L. Handley, 
Cottenham, of two acres of strawberries and young trees on 
heavy wet clay, was greatly admired for its fine tilth and the 
healthy appearance of the strawberries, which were almost 
as good as one could wish to see. This was especially remark¬ 
able as the land was practically derelict for 4 years while the 
holder was on active service. Mr. C. T. Chivers, Cottenham, 
was then visited. This plantation consists of top fruit with 
gooseberries under, on the famous greensand soil of the district. 
This was a good sample of the best methods in the district 
and the freedom from pests, cleanness of the land and promise 
of a crop were greatly admired. 

Another good plantation seen was that of Mr. J. B. Smith, 
Willingham. Great interest was taken in the young trees of 
Bramley Seedling, Newton Wonder and James Grieve, pruned 
under the direction of Mr. A. T. Paskett (Cambs. County 
Horticultural Adviser). 

The next visit was to a young 20-acre plantation, belonging 
to Mr. J. P. Pentelow, J.P., at Somersbam (Hunts). This 
consisted of young apples, pears and plums pruned under the 
Advice of Mr. F. Tunnington (Hunts County Horticultural 
Adviser). The under crops were gooseberries, currants, rasp¬ 
berries and strawberries, all doing very well—especially the 
gooseberries and strawberries. 

The party then made for Wisbech where they were wel¬ 
comed by Mr. W. C. Selby on behalf of the Wisbech Fruit 
Growers’ Association at lunch. Mr. H. V. Taylor (Deputy 
■Controller of Horticulture) expressed the thanks of the whole 
party to those growers who had so kindly thrown their planta¬ 
tions open to inspection, and Messrs. J. P. Pentelow, J.P., 
E. Sandall and E. C. Gardiner replied. 

A brief inspection was made of the 80-acre plantation of 
^Messrs. Gardinor Bros. Contrary to the usuid Wisbech prae- 
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tice, dessert as well as cookitig varieties of apples are grown and 
the trees are closely spur pruned. Bemarkably regular crops 
are obtained under this system, even on Bramley Seedling. 

After tea at Wisbech, the return to Cambridge was made 
under arctic conditions, so that growers from the west and 
south thought the Fenlanders must be a hardy race. After 
dinner Mr. T. W. Attwood, President of the New Zealand 
Fruit Growers’ Federation, gave an informal address., He 
urged the vital necessity for organisation as the foundation of 
successful marketing, and growers were especially interested 
in the method of collecting funds to support the organisation, 
which is undertaken by Government. 

The majority of the party accepted the invitation of 
Mr. W. F. Seabrook to visit the extensive plantations and 
nurseries of his firm at Boreham, Essex. On arrival the 
growers saw an American “Cutler” grader at work, driven 
by electricity. This is the first machine introduced into this 
country which grades by weight—^the only method which gives 
perfect satisfaction when the apples are to be packed in boxes. 
A small hand dusting machine from which the dust is driven 
out by a revolving fan also aroused great interest. The home 
plantations consist chiefly of apples, Cox’s Orange Pippin and 
Worcester Pearmain, the latter especially promising a heavy 
crop. After bmng entertained to lunch, the party made a tour 
of the nursery stock. Toppinghoe Hall was then visited where 
all varieties of hardy fjruit are grown, and especial interest 
was displayed in the black currants and cordon apples. 
**««»• 


The Revue de Zoologie Agricole for August, 1922, contains 
a full account of the outbreak of the Colorado Beetle in 


The Colorado 
Beetle in 
France. 

value to potato 


France and the measures that are being 
taken for its suppression. In view of the 
danger of its introduction into this country 
the following summary should be of 
growers. 


On 9th June, 1922, M, Mondon, President of the Agricul* 
tural Union of Taillon, saw on the leaves of his potatoes 
numerous red larvae of an entirely new appearance, subse¬ 
quently identified as those of the Colorado Beetle. Inquiring 
further he found that several adjacent fields were similarly 
affected and that in some the crops were already lost. It was 
then proved that this pest already existed over an area of mor& 
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than 100 square miles to the north-west of Bordeaux. The 
centre of infestation appeared to be near the village of Sdn^jac 
where the larvae had been seen in July, 1921, and it was 
supposed that the insect was accidentally introduced at this 
point in 1919 or 1920 with merchandise imported from America. 
The development of the affected patch was more accentuated 
towards the south, and this appeared to be accounted for by the 
predominance of northerly winds in May and June at the period 
when the beetles’ longest flights usually take place. At the 
time of discovery the wind had already spread the insect far 
across the pine region, where the warm and sandy soil seemed 
specially favourable to it and there were many wild Solanaceae 
(plants of the potato family) capable of serving as food for it. 
It had also spread towards the north, and to the west until 
stopped by the sea. Boad and rail transport may have also 
done their share in assisting the spread. To the east very 
little extension was observed. 

Many outbreaks were stamped out in a short time by measures 
varying according to the case, from simple collecting of the 
insects to the destruction of the crops. Other infested areas, 
where the only measure undertaken was arsenical spraying, are 
still not free. Preventive measures were carried out with care 
in several Communes where equipment for the purpose was 
set up by the local authorities, but wherever defence measures 
were left to the initiative of the cultivators they lacked uni¬ 
formity and were altogether insufficient. By July, 1922, 
however, a special fund of 500,000 francs was voted by the 
French Chamber for combating the pest, and regulations were 
made by the French Ministry of Agriculture (a) prohibiting the 
importation of potatoes from the U.S.A. and Canada and pre¬ 
scribing the inspection of other vegetables, and (b) prohibiting 
the transport of potatoes and tomatoes, the boxes, etc., used for 
carrying them, and also manures, etc., from infected to un¬ 
infected districts. 

Control Measures .—The article goes on to state that the 
measures that can be taken against the beetle differ according 
to the flrmness with which it has become established. Where, 
as in the United States, eradication is now hopeless the means 
available for keeping it in check are (1) the encouragement of 
natural enemies, (2) insecticides (arsenates or Paris green) 
applied as a spray or in powder, and (8) cultural practices— 
winter ploughing to expose the hidden insects, etc. 
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Previously in Europe the situation has been different.' The 
beetle has hitherto been discovered on a small area soon after 
its arrival and the object has been to prevent it ^reading and 
to exterminate it as quickly as possible. The affected plot 
has been isolated; idl the perfect insects, their eggs and larvts, 
or possibly the whole crop, collected, and drenched with paraffin 
or benzol; and the soil turned and liberally moistened with the 
same products. 

The outbreak in France, however, presents a new problem. 
The present infestation when discovered had already spread 
over an area of more than 100 square miles, and it was 
therefore too late to take drastic action. A full account is given 
in the article of the measures now being taken in France. The 
importation of potatoes from the United States and Canada 
is prohibited and other vegetables and fruit from the same 
source are inspected. An infected zone and a protective zone 
have been delimitated, and the transport of potatoes, tomatoes, 
egg-plants, packages, etc., prohibited. In the protective zone 
cultivators are required to spray, and in the infected zone to 
apply any other measures prescribed. Over the whole extent 
of the territory the declaration of all plots planted with potatoes 
is obligatory. 

It is pointed out that whether there is merely a danger in 
an uninfected country of the importation of the pest, or 
whether there is already a considerable infestation, the first 
essential defence is propaganda, in order to make known to 
cultivators the appearance of the beetle and its harmfulness, 
and to, bring home to them the necessity of declaring its 
presence when found and either taking, or submitting to, the 
necessary remedies. Its existence must be discovered as quickly 
as possible wherever it occurs, so as to keep the centres of infec¬ 
tion as small as possible and enable it to be stamped out. The 
pest is stated to have been allowed to spread by the ignorance 
or indifference of cultivators, or even through their evading 
declaration of its presence, through mistrust of the measures 
that may be taken to destroy it. The distribution of leaflets 
with coloured illustrations is advocated, and the exhibition of 
specimens in a frame on the walls of meeting rooms and local 
offices. Teachers can also contribute by directing the attention 
of their pupils to the pictures and inducing them to bring 
specimens of all insects found in potato fields. 
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jtgrieultural 
Betunu, 
iBngi«.wa and 
Wales, 1928. 


Thb following statement deals with the acreage under crops 
and numbers of live stock in England and Wales on 4th June, 
1923:— 

The preliminary tabulation of the Agri¬ 
cultural Beturns collected on the 4th June, 
1928, in respect of agricultural holdings 
above one acre in England and Wales 
shows that the total area under crops and grass is 25,941,000 
acres, comprising 11,182,000 acres of arable land and 
14,759,000 acres of permanent grass. The total area of crops 
and grass shows a reduction of 85,000 acres on last year’s 
figures, but the area returned as rough grazings is 78,000 acres 
more than in 1922, so that the net reduction in the area of land 
coming within the scope of these Betums is thus 7,000 acres. 
All classes of live stock except horses show an increase. 

As compared with 1922, the arable area has fallen by 
129,000 acres, while permanent grass shows an increase of 
44,000 acres. The reduction in the arable area is mainly 
accounted for by the corn, pulse and potato crops. 

Cereals .—The total area under the three chief cereals, in¬ 
cluding mixed com, is 6,162,000 .acres, or 458,000 acres less 
than in 1922. All three cereals have declined, wheat by 
226,000 acres, barley by 85,000 acres, and oats by 190,000 
acres. The area of wheat is the lowest since 1918, but is about 
the average of the ten years 1905-1914. The barley area is 
larger than in 1915, but with the exception of that year, :s 
the lowest on record. The area under oats is practically the 
same as in 1918 and rather larger than in 1914. 

Beans and Peas .—^The area of beans at 234,000 acres and of 
peas at 141,000 acres, show substantial reductions of 50,000 
acres and 32,000 acres respectively on last year’s figures. The 
area of beans is the smallest during the last twenty yemrs, 
excepting that of 1917, while apart from the war period the 
area of peas is the lowest on record. 

Potatoes .—^The total area of potatoes 467,000 acres, is 94,000 
acres less than in 1922. There has been a reduction in all 
parts of the country, consequent on the poor financial results of 
last year’s prolific crop, but this year’s area is still larger than 
in any year before the war. 

Roots .—^The area returned as under turnips and swedes is 
861,000 acres, this being 40,000 acres more than in 1922. Tbe 
area of mangolds, however, at 408,000 acres shows a decline of 
20,000 acres, but with the exception of 1922 is the longest 
since 1916. 
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Pruit .—^The area of orchards is returned at 282,000 acresr or 
12,000 acres more than in 1920. Small fruit, however, shows 
a decline, this year’s area of 68,700 acres being 11,000 acres 
less than in 1922, though it is larger than in the two years 
1919 and 1920. Small fruit is grown largely in orchards, and 
although growers are asked to show figures few small fruit 
separately in the Return, it is possible that this may not have 
been done very exactly in all cases. 

Other Crops .—^The area of other crops has, on the whole, 
declined, this being mainly due to a large reduction of nearly 
50,000 acres in the case of vetches or tares. Mustard and 
lucerne both show relatively large increases, and there is a 
notable increase in the area of sugar beet, which is twice that 
of last year. Hops show a decline of 1,600 acres. 

Clover and Rotation Grasses .—The area of clover and rota¬ 
tion grasses was greatly reduced last year owing to the failure 
of the 1921 sowings. That loss has now been recovered, and 
this year’s area of 2,601,000 acres is the largest since 1911. 
The area of these crops which is reserved for hay is 287,000 acres 
greater than in 1922, which more than makes up the small 
decline of 58,000 acres in the area of permanent grass for 
mowing. 

Horses .—The number of horses on agricultural holdings has 
again fallen, the' total of 1,281.000 this year being 59,000 les-s 
than in 1922. The decline in breeding continues, the number 
rmder one year old being only 66,000, or 18,000 less than last 
year. 

Cattle .—jThe total number of cattle at 5,822,000 is 100,000 
more than in 1922, and is now back to the pre-war level. Cows 
and heifers in milk or in calf number 2,614,000, or 92,000 more 
than in 1922, and this year’s total is the highest on record. The 
number of calves is 29,000 less than last year, this, no doubt, 
being partly due to the heavy fall which was recorded last year 
in the number of heifers in calf. That fall, however, has prac¬ 
tically been recovered this year. 

Sheep .—The total number of sheep is 18,882,000, or 894,000 
more than in 1922, when a fall of practically the same number 
was recorded. The number of breeding ewes has again 
improved, this year by 69,000, and the satisfactory prices both 
for mutton and wool which have been ruling this season may 
lead to a further increase in flocks. 

Pigs. —^Pig breeding and feeding has been fairly remunerative 
since last year, and the number of pigs shows the large increase 
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PBBLIMINART STATEMENT of Acreage under Chops and Grass and 
Numbers of Live Stock in England and Wales on 4th June, 1923. 



LIVE STOCK. 


Horses used for AgricaHursl purposes 
(iufdudingr Meres for Breeding) 
Unbroken Horses ) 

Other Horses . 


Total OF Hobbes 


Oows end Heifers in Milk .. imW 

Ooini in Calf. but not in Milk .. S8BJ00 

Heifers In Calf . 871 000 

Other Cattle Two yeaxe and abore .. 1018.800 

„ „ One year and nnder two 1.108000 

,, . Under one year.. .. 1.061400 


1,984,000 

888,000 

899.800 

988.800 
1,167,100 
1410,800 


Total OF Cattle 

I smioo 

8,788,700 

1 99.400 



Sows kept for Breeding 
Other Pigs.. 


Total of Piob .. 


8.eU480 t;mm 



808,000 80,400 8gg 

1,996,800 886,100 iri 


• Mowitaiii, Heath, Moor, Down and ether rough land used tor grmsiiig. 
t In additioB there were 4,900 acres of beans and peas grown for fodder in 1988. 
% Am xetumed on 4th Onne, 1880. 
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* 2 cwt. to 50 gal. water per acre. 
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At.t. growers of potatoes who wish to sell any part of- their 
produce for seed are reminded that potatoes sold for planting in 

Wart IMbmm Wales must be officially certi- 

Af either—fo) as having been grown on 

- land free from Wart Disease, or (b) as 

® * * having been inspected and found to be free 

from the disease, or (c) as being of an approved immune variety 
true to type. 

As regards potatoes grown in England and Wales the certifi¬ 
cates will be issued by the Ministry. The necessary inspections 
may be made by an Inspector of the Ministry or by some com¬ 
petent person previously approved by the Ministry. 

When potatoes are sold for planting, the seller must furnish 
the buyer with the number of the certificate relating to the 
potatoes sold. In order to assist both buyers and sellers of 
potatoes, it has been arranged that the certificate numbers shaU 
have prefixes as follows:— 

C.L. (=clean land) for potatoes grown in clean districts or 
from crops which have been inspected and on 
which no Wart disease has been found; and 

T.S. (=true stocks) for approved immune varieties which 
have been inspected and found to be true to type. 

The letter A will be used in addition for potatoes grown in an 
infected area, and the certificates for such potatoes will thus have 
numbers prefixed by A.C.L. or A.T.S. 

Certificates will not be required by a grower who wishes to 
plant seed saved from the crop grown in the previous year on 
the same premises. 

Growers who intend to sell seed potatoes must make early 
application to the Ministry for the necessary certificates. Growers 
of immune varieties should apply for inspection of their crops 
whilst growing, in order that they may obtain the certificate 
necessary to enable the potatoes to be planted in infected land. 
If the crop is not inspected only a “ C.L.” or “A.C.L.” 
certificate can be issued, and the seed will not be allowed to be 
planted in infected land. It will be necessary in districts In 
and near infected areas for crops of susceptible varieties also to 
be inspected before a “ C.L.” or “A.C.L.” certificate can be 
issued. 

The Ministry will be prepared to arrange for the necessary 
inspections, the fee for viiioh will be 2s. 6d. per acre or part of 
an acre. No charge will be made for the issue of cArtifinM-fto 
where no inspection by tire Ministry’s officers is entailed. 

• • • • * «' 
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Thbbb have been great developmenta in the poultry industry 
since the war, and it is being more and more realised that, in 

Poiiltrv-keenins* enormous imports of eggs and 

I ** poultry from abroad, there is ample room 
volume of further expansion. In keeping 

^***®®*** poultry for profit, it should be realised that 
prices are tending to fall, and it is essential that sound practical 
and business methods should be adopted if profitable results are 
to be expected. 

To assist poultry-keepers and others with the best general 
advice that is procurable the Ministry of Agriculture has issued 
its collected leaflets and has included with poultry those on other 
small live stock, pigeons, rabbits and goats. The information 
given in these leaflets is based on sound knowledge and ex¬ 
perience, but is in most cases only intended to serve as an intro¬ 
duction to the various subjects dealt with. Poultry-keepers in 
countiy districts should remember that in most counties in 
England and Wales there is a County Poultry Instructor who 
has been appointed to assist poultry-keepers in the county to 
overcome their practical difficulties. Should the services of the 
instructor be desired, a communication should be sent to the 
County Agricultural Organiser, who may usually be addressed 
at the County Offices. Amateurs in cities and suburban districts 
are recommended to join the local poultry society, if there is one. 

The volume is to be obtained on application to the Ministry’s 
Office at 10, Whitehall Place. S.W.l, price Is., post free. 

fit lit 


Hidland 
Agricnltnral 
College Poultry 
Conference. 


A ONE-DAY poultry conference will be held at the Midland 
Agricultural and Dairy College, Sutton Bonington, Lough¬ 
borough, on Tuesday, 25th September, 
1928. Short papers will be read on ” Some 
Aspects of Poultry Nutrition,” by 
Capt. E. T. Hainan; ‘‘ Chicken Bearing,” 
by George A. Palmer; ” Breeding for Egg 
Production,” by Tom Newman; Naked Eye Characteristics of 
Diseases—a demonstration by Capt. J. P. Bice. Lunch and 
tea will be provided at the College. Farmers, poultry keepers, 
and others interested in poultry keeping are cordially invited 
to attend. Further particulars can be had on application to 
the Principal of the College. 
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Ministry of Agriculture and Fisheries desires to give 
notice that new regulations have been issued by the Canadian 
j- Government governing the entry of nursery 

Plant stock and plants into the Dominion. The 

ifaifniAtinn regulations, so far as concerns produce frcm 
* England and Wales, come into force on the 
Ist of September, and may be summarised as follows:— 

The term “ plant ” or “ plants ” includes all members of 
the vegetable kingdom and any plant or product of a plant. The 
term “ nursery stock ” includes all plants for ornamental pur¬ 
poses or propagation. Seeds and seed potatoes are not included. 

All shipments of nursery stock imported into Canada from 
this country must be accompanied by a certificate of inspection 
and a permit must be obtained by the importer. An official 
certificate must accompany the invoice and a copy of this certi 
ficate must be attached to each container. These certificates 
must be issued and signed by an authorised official, and must state 
that the nursery stock covered by the certificate has been duly 
examined by him and has been found apparently free from any 
pest or disease. Each container must also be clearly marked 
with the names and addresses of the consignor and consignee 
and‘the port of entry; in addition, a declaration showing the 
quantity, kind and value of the nursery stock contained therein, 
must be affixed. Nursery stock will only be admitted through 
the following ports: Niagara Palls, Ont., St. John, N.B., 
Montreal, Que., and Vancouver, B.C. Nursery stock will also- 
be liable to inspection at the port of entry, and if found to be 
infected with any pest or disease, to protective treatment or 
destruction. The importation of nursery stock into Canada 
through the mails is prohibited. The importation of potatoes 
is prohibited, as also is the importation of the following species 
of the genus Finns and horticultural varieties, namely:—^White 
Pine (Pinua Strobua L.): Western White Pine (Pinus monticola 
Dougl.); Sugar Pine (Pimis Lambertiana Dougl.); Stone or 
Cembrian Pine (Pinus Cembra L.); and all other five-leaved 
species of the genus Pinus: all species and varieties of currants 
and gooseberries (Ribes and Grossularia’) but not including the 
fruits of the latter, European Buckthorn (Rhamnus cathartica 
L.) and Common or Rust Barberry (Berberis vulgaris L.) and 
their hybrids and horticultural varieties: also all species and 
varieties of Berberis and Odostemon (Mahonia) susceptible to 
Crown Rust of Oats and Black-stem Rust of Wheat respectively, 
including B. Amurensis Rupr.; B. aristata D.G. ; B. Canadensis 



574 


Beplibs to Ccwioispokobktb. 


[Shpt., 


Ptir$h.: B. ilicifolia Forat.; B. Lyeium Royle; B. Nepodemis 
Sprang.B. Sibirica Pall.; 0. Aquifolium Rydb. and all species 
and varieties of the genera Paeudotauga, Tauga and Larix. 

The Ministry is prepared to arrange for the necessary examina¬ 
tion and certification of consignments on payment of a fee at the 
rate of 2 guineas per day for each inspector. The minimnm 
fee charged will be 1 guinea. Special arrangeihente will be 
made for the inspection of small consignments at the Ministi^’s 
office. 

«««««♦ 

REPLIES TO CORRESPONDENTS. 

Feeding i Wet Brewers* Grains to Milch Cows.— D.U. asks 
whether the feeding of wet brewers’ grains to milch cows increases or 
diminishes the milk or cream. 

Reply : The use of wet brewers’ grains increases the yield of milk, but 
if fed excessively tends to diminish the percentage of cream contained therein. 
Information as to the feeding of wet grains is given on p. 3 of Leaflet No. 388. 

Willow Beetle. —F.W. & S. sent a specimen of Golden Willow attacked 
by beetles (no other variety damaged) and asked for means of control. 

Reply : The willow you enclose is badly attacked by the common Willow 
Beetle, dealt with in Leaflet No. «301. 

In regard to measures of control, a thorough 8 pra 3 nng with a wash 
containing nicotine appears to give the best results. A formula for preparing 
such a spray is given in the Leaflet. It is essential to spray the plants very 
thoroughly and if b^s are rapidly re-infested from neighbouring plantations 
it may be necessary to spray a second time in order to kill the beetle grubs. 

This particular kind of beetle appears to attack almost exclusivly rods of 
the viminalis section, seldom if Qver damaging such triandra varieties as Black 
Maul or Champion Rod. 

Pests iz} Grass and Meadow Land.'-T.L.J. asks for information 
as to pests killing grass in meadow-land, for identification and control 
measures. 

Reply : The insects involved are Aphides, or Green FI}*, of a diffeient 
species, but similar to those attacking roses, fruits trees and other plants. 

From the specimens enclosed, however it is apparent that the Aphides 
have been subject themselves to attack by parasites—in fact the parasitised 
specimens are in the great majority. These can be readily detected as they 
are the dried, globular bodies attached to the grass and from which the black 
Hymenopterous flies which have parasitised them are now emerging. These 
parasitised specimens are quite difEerent in appearance from the green, living 
Aphides, which have not been so attacked. 

The parasites being so much in evidence, it is extremely likely that the 
greatest amount of damage has now been done and the attack, as such, will 
have practically died out. Any control measures, therefore, would probably 
do more harm than good as the beneficial parasites would fall victims in 
greater numbers than the Aphides, any of which now remaining are likely 
to become the prey of the first generation of parasites now emerging. 
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It is highly improbable that the presence of these insects upon the gi*ass 
would have any deleterious effect upon grazing cattle. 

Ijettuoe Disea8e.*-G.C.M. asked early in May for information on a 
duieaBe occuring in patches among lottuceS) and the methods of control. 

Bfiply: The lettuce is attacked by the fungus MarBsonia pcmattoniana^ 
which is sometimes very destructive, especially in houses. It is much assisted 
out of doors by, damp muggy conditions—in fact, the same conditions that 
favoiy- Botrytis, 

Sulphur is indicated as a preventive, and all cultural conditions that tend 
towards less moisture and more ventilation are recommended. Growers in 
America have found using a system of subo'rrigation instead of overhead 
watering of assistance, but of course this only applies in certain cases. (An 
article on this disease appeared in this Journal^ May, 1923, p. 147.) 

Bladder Plum DiseaBe.— Mrs. M. wishes to know the cause of and the 
remedy for the Bladder Plum disease, two of lier young damson trees being 
badly attacked, and another slightly. 

Reply: The Ministry has not published a leaflet on this disease, which 
does not cause serious damage, though it is said to be common in certain parts 
of the west of England. In Worcestershire Plum Pockets occur chiefly on the 
varieties Victoria and Czar, but less frequently on the Yellow Pershore. The 
Mycelium of the fungus (Exoaecue pruni) is perennial in the wood, and plum 
pockets occur each year, though with varying abundance. They are said to 
be more prevalent when fine warm weather follows the flowering period. 

As to control, the only method that can be recommended is to cut out the 
affected parts. Tlie shoot should be cut out a foot or eighteen inches below 
the diseased plum, to try and get rid of the perennial mycelium above 
referred to. 

Currant Clearwingr Moth. —C.W.V. sent in April specimen Red 
Currant Twigs containing larvas and asked for the pest to be identified, and 
what treatment should be applied. 

Reply: The curianl twigs are suffering fiom the attacks of the Currant 
Clearwing Moth. The eggs of this insect are laid in the shoots and the 
caterpillars on hatching bore into the stem, feeding within the pith, and 
eventually killing the shoot. Treating with caustic winter wash would be of 
no value as the caterpillars live beyond the reach of any insecticide. The only 
method of dealing with the pest is to prune away all weakly and dying 
branches or shoots, the prunings being burnt. In cutting hack branches, care 
should always be taken to cut to healthy wood, that is to say, to cut beyond 
the ending of the tunnel made by the pest. 

American Sweet Olover.—D.W. asks for information about this plant. 

B^ly : There is a biennial variety of MeiilotuB alba known in this country 
as Bokhara Clover. A Canadian strain is referred to in this Journal, 
September, 1921, p. 554. There is also an annual variety, which, under the 
name of Hubam Clover has lately been attracting considerable attention in 
America. See this Journal, March, 1923, p. 1152. It is recommended that 
trials of either, if made, should be on a small scale at first 

e « e « a « 




876 


FooT-AND-Moxrra DisaAra. [Sbpt.^ 1928. 


Foot-and-Mouth Diseam.'—ForibaAtre, JEkut JSidi^.^No fniiher 
outbreak occurred in this district subsequent to that at Skeffling on 29th June 
last, and the general restrictions on the movement of animals in the localify 
were withdrawn on 27th July. 

Bedfordshire, —Following the outbreak on 3rd July at Stevington near 
Bedford, 16 further cases of the disease have been confirmed in the County of 
Bedford, the last of which was on 8rd August. All of these were within the area 
originally scheduled by the Ministry. In consequence it has not«been 
practicable to proceed very rapidly with the modification of the restrictions 
imposed on the movement of animals in the district surrounding the original 
outbreak, but the area affected by these restrictions has been reduced to one of 
approximately 10 miles radius round lienhold, in which parish the majority of 
the later outbreaks in this county were located. 

Hampshire and Surrey, —On 26th July a fresh case of the disease was 
discovered at East Worldham, near Alton, Hampshire, on premises from which 
animals had on the previous day been sent to Guildford Market for sale. 
These animals were traced to their destinations (a slaughterhouse in Guildford 
and a railway truck at Walton-on-Thaines) and were found to be also affected 
with disease. Restrictions on the movement of animals were consequently 
applied firstly to an area of 15 miles radius round East Worldham, and 
secondly to an area of 20 miles radius round Guildford, in order to cover the 
possible distribution of disease from Guildford Market. 

As regards Hampshire there have been 8 further outbreaks of the disease 
within a few miles of the oiiginal case at East Worldham, the latest of which 
occurred on 10th August. 

In Surrey there have been no cases of the disease discovered except in the 
animals which were sept from East Worldham to Guildford Market and are 
referred to above. 

Certain portions of the area surrounding Guildford, which included parts of 
the Counties of Sussex, Berkshire and Buckinghamshiie were released from 
restrictions on 8th August, and the restrictions have since been removed 
except in respect of small areas surrounding Alton and Guildford. 

Leaflets issued by the Ministry,— Since the date of the list given 
on page 377 of the July issue of the Journal^ the following leaflets have been 
revised. 

No. 21.—The Warble Fly. 

„ 296.—Marketing of Eggs. 

„ 366.—The Manufacture of Whey Butter. 

The following Leaflets have been re-wriiien. 

No. 114.—The Scientific Piiociples of Feeding Poultry, 

„ 317.—The Rearing of Chickens. 


Printed under the authorily of His Majesty’s Stattoneby Offiob, 
By Metchlm A Bon, Princes Street, Westminster, S.W. 1. 
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EMPIRE " 

VAPORISING OIL 

which is produced from Mexican kerosene, was tested in 
comparison with twenty various brands of American kerosene. 
The results proved that at all loads and speeds, Empire 
Vaporising Oil gave a substantial economy in consumption. 

It is the ideal fuel for tractors and all 
tjrpes of oil engines—olean -efficient— 
powerful and uniform. No other will 
give you such consistent satisfaction. 


Write for illustrated booklet—“The Horseless Age** post free. 


8HELL-MEX LTD., 

SHELL CORNER, KING8WAY, LONDON, W.C.2. 


WHAT THE DAIRY SHORTHORN ASSOCIATION 
DOES FOR THE DAIRY SHORTHORN BREED. 

It promotes the breeding of Pedigree Dairy Shorthorn Cattle. 

It gives active support in developing their milk ptoduction to the fullest capacity, at the same 
time maintaining true Shorthorn character. 

It encourages the development of the Breed, and upholds its claims as the great improver of 
stock throughout the world, 

AN INNOVATION. 

Baglitrfttioa of Stiry Shorthoni Oovi for admitiion to Ooatei'i Hard Book. 

In order to cover a wider field, and with the object of breeding up Dairy Stock for admission 
into Coates’s Herd Book, the Association publishes a Register for approved Dairy Shorthorn Cows 
.withauthentic Milk Records. 

Entries are invited. 

YEAR BOOK AND REGISTER. 

The 1922 Year Book contains authentic Milk Records of 2,774 Dairy Shorthorn Cows, with 
Photographs of typical animals from leading herds, and a collection of general infoimation of special 
interest to Breeders of Dairy Stock; also the Fifth Volume of the Register containing 3,587 entries 
of Shorthorn Dairy Cows and Heifers for ultimate inclusion of their progeny in Coates’s Herd Book. 

Copies of the Year Book and Register can be obtained from the Secretary, Price ISs. 

JOIN THE ASSOCIATION. 

All owners of Daily Cattle of the Shorthorn type should become Members of the Association 
which doing so much for the general advancement of their interests. 

FULL PARTICULARS ON APPLICATION TO- 

The Secretary, Dairy Shorthorn Association, 

(Dq>tl.) 16, BEDFORD SQUARE, LONDON, W.C.I. 

(JEatabUihtd 1906.) . 
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NOTES FOR THE MONTH. 

The Agricultural Bates Act, 1928, received the Eoyal Assent 
on 2nd August last, and gives effect to the undertaking given 

The Amicilltiml behalf of the Government early in the 

Bates Act 1928 further relief should be given to 

^ * farmers in respect of local rates. It pro¬ 

vides that occupiers of agricultural land, as defined in the 
Agricultural Bates Act, 1896, shall pay in respect of that land 
one-quarter of the rate in the pound payable in respect of 
buildings and other hereditaments. The amount by which it 
is estimated that farmers’ rates will be reduced as a result of 
this concession is £2,750,000 for England and Wales and 
£480,000 for Scotland. The deficiency thus arising will be 
made good to the spending authorities by an additional grant 
from the Imperial Exchequer. The fixed grant already payable 
under the Agricultural Bates Act, 1896, is left undisturbed, 
but the new grant is to vary from year to year in accordance 
with the rise or fall of the rates. 

The Act is to be deemed to have come into operation on 
the 1st April, 1928. Where before 1st September, 1928, a 
farmer has paid rates in excess of the amount that he is now 
liable to pay, the excess amount will be deducted from the 
next instalment of rates, or in certain instances will be 
recoverable in cash. 

The Act is to continue in force until the 81st March, 1926,. 
unless Parliament otherwise determines. Copies can be 
obtained from His Majesty’s Stationery Office, Eingsway,. 
London, W.C.2, price 8d. net, exclusive of postage. 

« ♦ « « « 

At the meeting, held on 11th September, of the Joint Com¬ 
mittee of Producers and Distributors of Milk, agreement was 
Fxlc08 reached as to the prices to be paid to- 
producers for milk delivered into 
during the twelve months October, 1928, to September, 1^,. 

(50929) P.6./n.4. 8,760. 10 / 28 . M.kB. 


A 
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and as to the prices at which milk would be retailed in London 
during that period. These prices are as follows:— 

Producers' Price Retail Price 
Moidhs» per imperial gallon, per quant. 


October, November and March ... 

• a# t/6 •• 

7d. 

December, January and February 

... * 1/8 ., 

8 d. 

April to September . 

1 /- 

6 d. 


These prices compare with Is. 8d. per gallon during the six 
winter months 1922-23 and Is. per gallon during the six 
summer months of 1928, retail prices being 8d. per quart 
during the winter and 6d. during the summer. 

Certain changes have been made in the scheme in force last 
year as regards the quantities of milk to be paid for as liquid 
and manufacturing milk respectively. For the new season 
these will l)e governed by the average quantities delivered 
during the basic period—the three months December to Feb¬ 
ruary. During the six winter months—October to March— 
the liquid milk price as above will be paid for 96 per cent, 
of the average quantities delivered during the basic period, the 
balance being paid for as manufacturing milk. In April, July, 
August and September, the liquid milk price will apply to 
15 per cent, more than the quantity delivered during the basic 
period, and in May and June to 10 per cent more. The price 
to be paid for manufacturing milk will be settled each month 
and will be 2d. per gallon less than the price per lb. of 
Canadian and New Zealand cheese. 

»•»»»• 


Fabmbrs have again had cause for apprehension owing to 
the number of outbreaks of foot-and-mouth disease which 


Foot^and-Mouth appeared in various parts of England 
Pifl ftt fle during the past month. The two groups 
of cases in Bedfordshire and Hampshire 
which commenced in July were stamped out by the middle of 
August. Unfortunately, fresh cases occurred on 27th August 
at Rotherham, and on 28th Augiust at Blackpool. Subsequent 
outbreaks appeared in Cheshire, having been caused by the 
unloading at Crewe on 1st September, of animals from Fleet- 


wood which had been indirectly infected by persons w'ho had 
been amongst the affected animals at Blackpool. Animals from 
Crewe carried the disease into Buckinghamshire on 7th 
September, and into Salop (Baschnrch) on 11th September.’ 
At the same time fresh centres of diseaee were established 
without any known origin near Southampton on 4th Septem- 
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ber, and at Torquay on 5th September, at Old Glee, Grimsby 
and Whitchurch, Somerset, on 28rd September. 

The total number of outbreaks which have been confirmed 
■on and subsequently to 27th August are as follows:— 

Yorks. (VV.R.). 1 Devonshire . 4 

Lancashire . 12 Salop . 4 

Cheshire... ... ... 22 Somerset... . 1 

Southampton . 5 Lindsey. 1 

Buckinghamshire ... 6 

Searching inquiries have been made by the Ministry into the 
movements of animals connected with all these outbreaks, and 
whilst it is still possible that further cases may arise on 
premises in the close vicinity of existing outbreaks, it is con¬ 
sidered that the spread of the disease due to the infection of 
the loading docks at Crewe in the beginning of September 
has been checked, and that no further danger need be appre¬ 
hended of a wider spread of disease arising therefrom. Every 
effort is being made locally to confine the disease centres 
within the narrowest possible limits. 

« « • 


It is hoped that the Conciliation Committees will shortly be 
holding meetings for the consideration of rates of wages for the 


Agricultural 

Conciliation 

Committees. 


coming winter, and in this connection the 
Minister has addressed the following com¬ 
munication to the members of the employers’ 
sides of the Committees :— 


“ I hopt' that many Conciliation Committees will be holding 
meetings shortly for the consideration of rates of wages to 
be })aid during the coming winter. Conditions vary in different 
puts of the country, but no doubt arguments will be brought 
forward by the labourers’ representatives in sup]:>ort of an 
inc reased in wages while the representatives of the employeis 
may on their side give reasons against such a decision. 

“ One point w^hich in the opinion of the Government should 
be borne in mind by the employers in these discussions is that 
in tlie succeeding six months they will receive some substantial 
relief under the Agricultural Eates Act. 

“ As you are no doubt aware, this Act, which takes effect as 
from the Ist April, 192B, provides that an occupier of agricul¬ 
tural land in England shall be liable to pay only one-quarter 
(instead of one-half as hitherto! of the rate in the pound pay¬ 
able in respect of other forms of rateable property. Farmers 
will thus directly and immediately benefit as regards thorr 
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assessment to local rates, and to this extent will be in a 
more favourable position than would otherwise be the case. 

“ In the course of the proceedings in the House of Commons 
on the Bill, I stated that the labourer stood to gain by it and 
that I was convinced that its passage would have the effect 
of causing wages to rise. Should that not turn out to be the 
case it will make it much more difficult to pass any further 
measures designed for the benefit of agriculture as a vhole. 

“In these circumstances, I hope that you as the representa¬ 
tives of employers will take this fact into consideration in any 
discussions on your Committee as to rates of wages.” 
»«»•*• 

The general index number of the prices of agricultural produce 
increased from 63 per cent, above 1911-18 in July to 54 per 

The Agricultural ^ August. On the whole, 

Tffii hAr August prices were on the same level as 
those of April and May, there having been 
a rise of 8 points from the minimum of June, due in the main 
to the much higher level of prices for potatoes of this year’s 
crop. As compared with a year ago the general index number 
is lower by about 8 per cent. 

The following table shows the percentage increase in each 
month since January, 1920:— 

PXBCKNTAaE INCBBASB COMPARED WITH THE AVBBAQB OF THE CORRBSPONDINO 

Month in 1911-13. 


Month. 



1920. 

1921. 

1922. 

1923. 

January .«• 



200 

183 

75 

68 

February ... 



195 

167 

79 

63 

March 



189 

150 

77 

59 

April 



202 

149 

70 

54 

May 



180 

119 

71 

54 

June 



175 

112 

68 

51 

July 



186 

112 

72 

63 

August 



193 

131 

67 

64 

September 



202 

116 

67 

— 

October ... 



194 

86 

59 


November 



193 

79 

62 


December 



184 

76 

59 

— 


The prices realised for such of the new crops of wheat and* 
oats as reached the markets during August were considerably 
lower than those paid for old crop, so that the average pricea 
show an appreciable decline on the month, wheat falling by 
lid. and oats by Is. 9d. per cwt. Wheat averaged 29 per cent, 
above pre-war and oats 30 per cent, above, as compared with 
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■68 and 69 per cent, above, respectively, in August, 1922, but last 
year the new crops were rather later in coming on the market. 
Barley remained steadier, and with some of the new crop of 
malting quality on the market the average price rose appreciably 
in the last week of the month. Potatoes show a further rise and 
early potatoes sold during August in the wholesale markets at 
80 per cent, above pre-war as compared with only 14 per cent, 
above a year ago. Clover hay became appreciably cheaper 
during August, but meadow hay showed little change, and 
generally hay realised prices about 84 per cent, above pre-war. 

The prices realised for fat cattle were 4d. per stone less than 
in July, but this reduction was relatively smaller than is usual at 
this time of the year, and the index figure consequently shows a 
rise of one point. Fat sheep prices were a shade higher on the 
month and averaged 76 per cent, above August 1911-18, a rise 
of 4 points on the month, sheep remaining relatively much dearer 
than other fat stock. Prices of fat pigs have risen steadily since 
the middle of July, but the average increase over July was 
relatively less than usual and the index figure dropped from 
54 to 52 per cent, above pre-war. 

The demand for the better classes of dairy cows improved 
during August and prices advanced, and at the end of the 
month first quality animals in milk were making about £1 10s. 
per head more than at the beginning of July. Store cattle are 
usually cheaper in August than in July, and the average decline 
of about 5s. per head as compared with last month leaves the 
index figure unchanged at 28 per cent, above August, 1911-18. 
Store sheep still remain very dear, and realised during August 
slightly more than double the pre-war price, whilst store pigs, 
though cheaper than in July, were also more than 100 per cent, 
above pre-war. 

The average contract price of milk remained unchanged in the 
London and Birmingham areas, but advanced by 8d. per gallon 
in the Manchester district, so that over all contract prices 
advanced to 67 per cent, above August, 1911-18. Butter and 
cheese became appreciably dearer, butter averaging 2|d. 
per lb. more than in July, and cheese advancing by 11s. 
per cwt. Butter was therefore 48 per cent, and cheese 
67 per cent, dearer than in August, 1911-18. Eggs also 
advanced more sharply than was usual in August before the 
war, the index figure showing a rise of 82 points to 68 per cent, 
above pre-war. Owing to labour troubles at the docks in 
Ireland, hardly any Irish butter or eggs were on the English 
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market during August, and part of the increases in the prices 
of English butter and eggs may be attributed to the consequent 
shortage of supplies. 

The following table shows the average increases during recent 
months in the prices of the principal commodities:— 

Pbroentaok Incbbase as OOMPABEJ) with the Averaob Pbices rulimo in 
THE C0RBB8F0MDINQ MONTHS OF 1911-13. 

1922. 1923. 


Commodity. 

August 

Apr. 

May 

June 

July 

August 

Wheat 

53 

31 

37 

38 

39 

29 

Barley 

48 

11 

16 

17 

12 

9 

Oats. 

59 

39 

42 

41 

41 

30 

Fat cattle 

70 

51 

53 

52 

45 

46 

Fat sheep 

103 

100 

103 

83 

72 

76 

Fat pigs 

92 

71 

72 

69 

54 

52 

Dairy cows ... 

67 

55 

50 

50 

49 

51 

Store cattle ... 

42 

29 

33 

31 

28 

28 

Store sheep ... 

114 

92 

98 

114 

109 

101 

Store pigs ... 

128 

131 

126 

130 

113 

102 

Eggs. 

64 

37 

43 

40 

36 

68 

Poultry 

85 

75 

77 

87 

79 

61 

Milk. 

70 

70 

63 

53 

57 

67 

Butter 

77 

68 

40 

33 

37 

48 

Cheese 

51 

92 

42 

44 

54 

67 

Potatoes 

14 

—28* - 

-28* 

—31* 

66 

80 

Hay. 

54 

40 

41 

42 

38 

34 



Decrease 






♦ 


♦ 

♦ 

♦ 



The Minister addressed the following letter to the Secret ary 
of the National Farmers’ Union of Scotland on 3rd September, 
The' Potato answer to correspondence on the question 

Position Agricultural Tribunal’s recommenda¬ 

tion that imports of foreign potatoes be 
permitted only under general licence:— 

“ In reply to your letters of the 11th and 28th August with 
regard to the import of foreign potatoes into this country, I 
would remind you that this question was very fully discussed 
at a deputation which I received on the 17th July last of 
English and Scottish farmers and potato growers, including 
Mr. Alexander Batchelor, the Vice-President of your Union, 
and, as I then explained, it would be impossible to secure the 
necessary Parliamentary sanction this year to your proposal for 
the restriction of imports of foreign potatoes. I then stated 
that the Cabinet had given the matter careful consideration and 
had decided not to propose legislation at the present time to 
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empower the Government to prohibit the import of potatoes 
from overseas. 

“ With regard to the low prices realised for potatoes in 
1922, while imports of Dutch potatoes may have caused the 
fall in prices last summer to have been more rapid than might 
otherv^ise have been the case, there can be no doubt that the 
main cause of the slump was the abnormal yield of home-grown 
potatoes. A total production of about 4,000,000 tons from the 
agricultural holdings of Great Britain is suflScient for the 
country's needs, whereas the total production last year was about 
5,200,000 tons. The total imports from foreign countries into 
Great Britain and Ireland in 1922 were 171,500 tons, or only 
3.J per cent, of the total production of Groat Britain alone, and 
of these 98,000 tons were early potatoes from France and the 
Channel Isles which are not generally considered to be com¬ 
petitors with the home-grown crop. Only 35,800 tons came 
from Holland and practically none came from that country after 
August, so that it cannot be seriously contended that imports 
from Holland kept prices at the very low level at which they 
remained throughout the season. 

“ Turning to this j^ear it is true that the total imports up 
to date show an increase over 1922, but this has been entirely 
due to the large increase in imports of quite early potatoes 
from France and the Channel Isles: the imports from Holland 
have so far proved below the figures for the corresponding period 
last year. Whereas 7,274 tons arrived from Franco in the week 
ending 4th August, the import in the week ending 25th August 
had declined to 452 tons, from w'hich it may be presumed that 
the French supply is now practically exhausted and w’as of the 
early variety. 

‘‘ In addition the area under potatoes for human consump¬ 
tion in Holland is officially reported to be 20 per cent, less than 
last year, while the yield per hectare is expected to be lower. 

“ The Dutch exchange also is against this country, and thi.i 
in itself would have a deterrent effect in purchasing potatoes 
from Holland. In fact the imports from Holland up to date 
ought not to have had any appreciable effect on the price of 
the British new crop, unless, as has been suggested, growers 
have been frightened into taking lower prices by reports of 
large supplies of Dutch potatoes being available or likely to 
become available at a low price. It is significant that last week 
it w'Bs reported at Hull market, an important market for Dutch 
potatoes, that the supply was practically finished and that this 
week no quotations were given. 
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“ In your letter of the 11th and the accompanying resolution 
it was suggested that growers were expecting serious losses again 
this year, but the trend of prices up to date does not appear 
to confirm that contention. In the wholesale markets of England 
and Wales prices last week for first quality potatoes averaged 
£7 11s. per ton for Duke of York and £7 16s. for Sharpe’s 
Express, while King Edwards were £U per ton, whereas in 
the corresponding week of last year average prices for the same 
varieties were £3 16s., £4 and £4 16s. 6d. per ton respectively. 

“ Similarly in Scotland wholesale prices realised in the week 
ending 22nd August for first quality potatoes were, from 70 to 
100 per cent, higher than for the corresponding week last year, 

e. g., first earlies at Edinburgh and Glasgow were £7 and £6 18s. 
per ton respectively and £4 and £3 5s. per ton in 1922. The 
free on rail prices to producers both in England and Scotland 
show an even larger increase over last year’s figures, c.g., at 
Wisbech, King Edwards were making £7 to £7 lOs. per ton 

f. o.r. for the week ending 29th August against £2 10s, to £3 
a year ago, and these prices are rather higher than the prices 
for the previous week, while last year at the same time prices 
were still doclining. In Edinburgh first earlies were quoted at 
£5 58. to £6 per ton on rail compared with £2 to £2 7s. 6d. 
per ton on rail at the same time in 1922. Again Dutch potatoes 
which were only on offer in two markets, Bristol and London, 
last week were’realising £7 to £7 lOs. per ton, which is very 
little below the rate for the best British early varieties. 

“ A further important factor in the potato situation is that 
the area under potatoes in Western Europe is generally lower 
than the jarea last year, while a lower yield is also anticipated. 
In England and Wales the acreage under potatoes has declined 
by over 94,000 acres (17 per cent.), and although the figures 
for Scotland are not yet available it is thought that they will 
also show a decline. 

“ It has been suggested that, owing to the depreciated 
currency German potatoes are reaching this country via 
Holland, consigned as Dutch, and that this might cause a serious 
depression of the British price. I have made enquiries on this 
point and find that the export of potatoes from Germany is 
entirely prohibited, so that there can be no question of any 
danger from such a source. 

“ In general I think that there is good reason to suppose that 
the fears of a serious loss again occurring in the potato growing 
industry this year are much exaggerated.” 



1928,] 


AOBIOOLTVBMi LaNDOWNBBS. 


585 


AGRICULTURAL LANDOWNERS. 

II. 

The Et. Hon. Lord Ernlb, M.V.O. 

Landowners and the Supply of Cottages. —Another charge 
^gain£>t agrienltural landowners is that they provide an in¬ 
adequate supply of cottages, and destroy independence by 
attaching their occupation to work on particular farms. 

Admittedly there is a lack of cottage accommodation even in 
purely agricultural areas. But the deficiency is greatest in urban 
districts where wages are highest; it is smallest in agricultural 
districts whore wages are lowest. In urban areas the building 
of small houses as a commercial speculation by private enter¬ 
prise has, for various reasons, been checked. But on agricul¬ 
tural land cottages are very rarely built as a commercial 
speculation either for sale for profit, or as a remunerative invest¬ 
ment. They are built by agricultural landowners because they 
recognise a duty to house the labour employed on their land. 
They build them also in their own interest. Without accommo¬ 
dation for the workers farms could not be let. The better the 
provision of good cottages, the better the class of farmer and of 
worker that the farm will attract. Apart from questions of 
water-supply or of distance from school, the sites of cottages 
are chosen so that men in charge of animals may be on the spot, 
and that other workers may be as near their work as possible. 
There are no trains or omnibuses in agricultural districts. This 
is the reason why the occupation of cottages is attached to 
employment on particular farms. .\nd the system cuts both 
ways. A man who removes to work on another farm is reason¬ 
ably sure to find a vacant cottage near the scene of his labour. 

Nor are agricultural workers the only occupants of houses tied 
to the discharge of a particular duty. Prime Ministers, Chancel¬ 
lors of the Fi-xchequer, First Lords of the Admiralty, all live in 
tied houses. In rural villages the position is still more common; 
it is more the rule than the exception. Every tenant farmer, 
most land agents, all woodmen, keepers, gardeners, rural post¬ 
men, policemen, and road-men, lose their local homes, if they 
lose their local job. 

Still the system is not ideal In towns, men may lose their 
employment in a particular factory, but they retain their homes. 
In agricultural districts, workers lose both together; they 
depend, in most cases, on their employers both for wages and 
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house. I wish that I could see aoy practical substitute for the 
existing system. On the estates on which I worked for many 
years, the cottages were not let to farmers who sublet to the men 
they employed; they were let direct to the workers by the land- 
owner. The system gave no greater security of tenure to the 
worker. When a farmer dismissed a man, the Estate Office 
always gave the necessary notice to quit. But it had advan¬ 
tages. Workers, I think, liked to feel .that one man paid their 
wages and another let them their cottage. Apart from this 
sentiment, cottagers found it easier to gel repairs done or a 
smoky chimney corrected, and it made, though slightly, for 
permanence because no farmer likes to be known to his land¬ 
lord as unable to keep his men. The system of direct letting 
by the landowner is more frequently adopted than is generally 
realised. 

I am going to offer for consideration a Iletum made to the 
Land Agents’ Society in 1914 relating to 22,727 cottages. They 
are not selected; they are on different properties; and they 
cover practically all the counties in England and Wales. But in 
fairness I must warn you that they may not be a perfectly fair 
sample. They are on large estates, and, however objectionable 
large estates may be, they are probably better equipped with 
cottages than most smaller properties. 

There are then 22,727 cottages, built by agricultural land- 
owners out of their own money to house the agricultural labour 
employed on their estates. Of them only 13,200 ai‘e occupied by 
the agricultural workers for whom thev were intended. Of these, 
5.508, or 41'78 per cent., are let direct by landowners to the 
occupants. Who occupy the remaining 9.527 cottages? With 
one class of occupiers everyone syrapalhises : 3,187 of the houses 
tire occupied by pensioners and widows. Old age pensions 
have been an immense boon to rural districts. But their value 
has been greatly enhanced by the kindly feeling which has 
allowed old people to remain in their homes, either rent free, or 
at the cheap rates allowed to workers on the estates. 

There remain 6,390 cottages birilt by agricultural landowners, 
as part of their duty and interest, to house the agricultural 
labour employed on their estates. They are in the occupation 
of persons employed by the Government, or by Local Authori¬ 
ties, or by industrial capitalists other than agricultural land¬ 
owners. .\11 these occupants are brought there in the interest 
and for the convenience of their employers. If these employers 
did their duty as satisfactorily as agricultural landowners, and 
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housed the labour they employ, there would be little or no 
deficiency of cottages in agricultural districts. 

One other point in this connexion may be made. County 
Councils are now the largest agricultural landowners. On the 
new holdings created since the war, houses have been generally 
provided for the small holders. But at the end of December, 
1918, County Councils had provided 12,487 holdings. In the 
case of 2,159, houses had been sold or leased to the Councils. 
For the remaining 10,328 the Councils had built 609 houses, 
thus leaving 9,719 of their tenants, so far as they are concerned, 
homeless, depending on the provision made by others. 

It is sometimes said that only a sixth, or 16 per cent,, of the 
cottages in niral districts have gardens of more than an eighth 
of an acre. That statement is not confirmed by the Return. 
It shows that out of the 22,727 cottages, 6,850 have gardens 
of less than an eighth of an acre, and 16.877 have an eighth or 
more. That is to say slightly over 72 per cent, have gardens 
of 20 poles and upwards. The fact that so many of the men 
have gardens at their doors is one reason why the demand for 
allotments is relatively small in agricultural districts. 

Even if it were conceded that some agricultural landowners 
are not bloated parasites, and that something may be said for 
the administration of some of their estates, the admission would 
not meet two other popular charges. One is that they have 
usurped the rights of the People and, to put it bluntly, are pos¬ 
sessors of stolen goods: the other is that the private ownership 
of land is contrary to the laws of nature and natural rights. 
These are large subjects. It is only possible to suggest a few 
points for your consideration. 

Possession of Stolen Gk)Ods. —The origin of private property 
in land is lost in the mists of antiquity. Possibly it 
originated very largely in the right of the first comer. When 
wandering hordes began to settle and cultivate the soil^ 
individuals staked out their holdings, cleared them, and 
grew their crops. Public opinion recognised their claim to 
ownership. The right of the first comer is still acknowledged 
every day. An omnibus is a public conveyance. Every¬ 
one has a right, on payment, to a seat. But. as the omnibus 
fills up, the first comers sit, the later arrivals are strap-hangers. 
Whether this is or is not the main source of private property in 
land, most people would probably agree that it has stimulated 
the progress of civilisation. But, to-day, many think that, 
whatever its past services, it hinders the evolution of a more 



AOBIOXJLTXniAL Landownbbs. [Ckm, 

perfect State. That is not my sabjecl. Our question is whether 
there is any historical evidence that the People ever owned the 
land of the country. Ask any of the great historians of the 
University, and they would tell yon, and, I believe, unani¬ 
mously, that no evidence exists of the ownership of land by the 
community, and that there is, on the contrary, clear evidence 
in Anglo-Saxon times of estates owned by private persons, and 
cultivated by tenants both free and unfree, who paid to the 
owners labour services, or cash or produce, for the uSe of the 
land which they occupied and cultivated in common. Under 
different names, and in varying stages of development, manorial 
institutions existed among the Anglo-Saxons, if not in the Celtic 
age, centuries before the Conqueror reduced them to the system 
which, at the point of the sword, he imposed on conquered 
England. 

On the antiquarian side, the charge, it may therefore be 
suggested, fails. Private property in land cannot represent a 
series of encroachments on the rights of the community, unless 
those rights ever existed, and of their existence there is no evi¬ 
dence. But the charge has also a modem side. To-day the 
land of the country is occupied in compact blocks by individual 
farmers who cultivate it by the labour of wage-earning workers. 
This uniform method of occupation and cultivation has displaced 
the older system of village farms occupied and tilled by groups 
of villagers,. which may be traced through Norman, Anglo- 
Saxon, Eoman, and, possibly. Celtic times. Whether this dis¬ 
placement of collective farming by individual farming meant a 
change of ownership is the point under discussion. On the 
answer rests the charge of robbery. Without dispute, the village 
open-fidld farms were occupied in common, cultivated in 
common, grazed in common. But to substantiate the charge of 
robbery, it must be proved that they were owned in common by 
the occupying cultivators. 

Tlie change from collective to individual occupation had been 
in gradual progress since the 18th century. But up to 1760, 
from a third to half the cultivated land of England was still 
occupied by groups of village farmers. It was in the reign of 
George ITT G760-1820) that the change proceeded at an almost 
revolutionary pace. England was fast becoming a hustling 
manufacturing country instead of an easy-going agricultural 
country. Population rose rapidly. It shifted from the South 
to the North, and gathered round the coal and iron fields or the 
textile factories in densely crowded industrial districts from 



1928 .] 


Aobiot7ltubal Landowners. 


58 » 


which arose the cry for bread and meat. From 1798 to 1815 
the demand for food was made more urgent by pressure of 
war and fear of famine. Under these changed conditions, drastic 
alterations were needed in village farms. They were self- 
sufficing, self-supporting units, raising food for the producers 
but little or no surplus for sale. To feed millions of artisans 
farms had to bo changed from domestic industries for home 
consumption into factories of bread and meat, on which the 
new rotations of crops could be introduced, and live stock winter- 
fed and improved. The village farms were swept away. 
Economically, the policy succeeded. Between 1760 and 1821 
population doubled: so, under improved farming, did produc¬ 
tion. In 1881-41 the land of the United Kingdom not only fed 
its additional population, but was feeding 8 million more people 
than it was feeding in 1014 or feeds to-day. The result is the- 
more remarkable because agriculture had not yet recovered 
from the collapse which followed the peace of 1815, or profited 
by the discoveries of agricultural science. 

The main features of the village farm were its arable land and 
its pasture. The former was generally divided into three great 
unfenced fields. Each year one field was sown in the autumn for 
wheat and rye; another was sown in the spring for barley, oats, 
peas and beaus; the third field lay fallow. Each arable holding 
consisted of a bundle of acre or half-acre strips, equally distri¬ 
buted over the three fields, but designedly so scattered that no 
two strips were contiguous but were sometimes half a mile apart. 
The bundles of arable strips were held by different titles. Some 
of the holders were freeholders; others were copyholders holding 
of the Lord of the Manor on varying terms and conditions; 
others were leaseholders for lives, for life, or for terms of years; 
others were tenants from year to year, or at will. To these 
arable holdings were attached grazing and fuel rights over the 
pasture and waste, which were enjoyed by the same titles. 
Freeholders exercised them as part of their freehold; copy- 
holders as part of their tenure; leaseholders and tenants as pe^ 
of their tenancy. Grazing and fuel rights over the pastures and 
wastes were also attached to particular cottages. The' owner of 
a privileged cottage exercised them as owner; the tenant of a 
privileged cottage enjoyed them in virtue of his tenancy and in 
consideration of the higher rent which he paid. Similar grazing 
and fuel rights might be acquired by squatters on the edges of 
the village form, and legalist by lapse of time. 
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Wiien Parliament sanctioned the enclosure of a village farm, 
commissioners surveyed and valued the land, and published an 
eward in which they distributed it among those who proved 
■ownership. Owners received a compact block of land correspond¬ 
ing in value to the scattered strips and grazing rights which 
■they had owned in the village farm. There was no transfer of 
ownership—only a change in the subject matter owned. Those 
whose title was temporary and derivative—^those, that is, who 
occupied under some form of tenancy—^received no allotment in 
ownership. The same rule was followed with the cottages. 
Land in lieu of grazing rights was allotted to owners, not to 
tenants. Squatters of twenty years’ standing were treated as 
freeholders: if their occupation was shorter their claim was 
■dealt with as an encroachment and disallowed. 

The awards of the Commissioners afford the best evidence on 
the charge of robbery. That small occupiers were opposed to 
enclosures, that the Parliamentary machinery was defective, 
that, over so large an area, mistakes were made or injustices 
done, must be admitted. But the awards show the number of 
ownership claims that were allowed. Many are in existence; a 
few have been printed. Twelve miles from Oxford is Steeple 
Aston where, in 1767, the village farm was' enclosed. The 
award sets out both the new allotments and the quantities of 
arable land with grazing rights attached which the allottees had 
owned in the village farm. It deals with 968 acres. Tithe was 
extinguished by the allotment to the Sector of 156 acres. The 
remaining 812 acres were distributed in compact tithe-free 
holdings among 21 owners, according to the quantity and value 
of the land and common rights that they owned. The Lord of 
the Manor, Sir Charles Cottrell Dormer, received for his acreage 
and common rights 83 acres, a smaller area in quantity than he 
had owned in the farm. Three women are considerable free¬ 
holders. Lucy Buswell, in lien of 4 ^ yardlands and common 
belonging, received 84 acres; Judith Laraley, 56 acres; Elizi 
Davis, 53 acres. One cottage owner received, in lieu of his 
rights of pasture, an acre and a half of freehold tithe-free land. 
It is a question whether these 21 owners would have sacrificed 
their legal rights for the benefit of neighbours who had none. 

One other piece of evidence may be added. A Return of the 
Enclosure Commissioners in 1876 states that, between 1845 and 
1876, 590,000 acres were enclosed. The area was distributed 
among 25,930 owners. 620 Lords of the Manors received ■ 
27,000 acres, an average of 44 \ acres apiece. Owners other 
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than Lords of the Manor received an average of 24 acres apiece. 
The remainder of the land was sold to pay expenses. If these 
two examples stood alone, and of course they do not, they would 
not confirm the modem charge that the present estates of agri¬ 
cultural landowners originated in wholesale robbery under 
•enclosures. The study of the awards rather supports the con¬ 
clusion that they were built up by the more prosaic and legal 
processes of purchase, marriage and inheritance. 

Assuming that, neither historically nor legally, can agricul¬ 
tural landowners be convicted of wholesale robbery, there 
remains the statement that private property in land is contrary 
to the laws of nature and to natural rights. This is a statement 
which cuts away at the roots the peaceful evolution of society. 
It starts the world afresh, and in this destructive force lies its 
fascination for ardent spirits yesterday and to-day. 

Laws of Nature and Natural Bights. —If there was a 
body of laws of nature established by the universal consent- 
of mankind, it would determine many difficulties. By refer¬ 
ence to it we could decide what are the moral rights 
■of individuals, and what ought to be their legal rights. But 
there is no such universal consent, and therefore the laws 
■of nature have settled no controversies and promoted many. 
Each century has given a different answer to the question what 
they are. To-day no two communities, no two individuals would 
return the «arne reply. Consequently, the natural rights that 
are supposed to be founded on these unknown laws are only the 
rights which, in the opinion of the person who claims them, 
ought to be recognised bv public opinion and sanctioned by law. 
Evidence so vague and contradictory affords no firm foundation 
for legislative action. Beasoning and proof are still needed. 

The plausibility of the statement mainly depends on a con¬ 
fusion between ordinary laws and laws of nature. An ordinary 
law commands something to be done or left undone. It enjoins 
or forbids, and thuh creates corresponding duties, riglits and 
wrongs. But a law of nature only states facts. “ The earth 
goes round the .sun ” is a fact, or. if you like, a law of nature. 
But it enjoins and forbids nothing, and creates no righta, wrongs 
or duties. The most that can be said is that every living crea¬ 
ture possesses powers, faculties and capacities which correspond 
with the facts or laws of its nature. There is no natural reason 
why those powers should not be used to the full without regard 
to 9 ,uy other living creature, and their unfettered exercise is, 
if you like to call it so, a natural right. But no one necessarily 
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does wrong if he hinders the exercise of a natural right; it ma^ 
even be his duty to resist it altogether. 

Tigers are carnivorous animals. That is a fact or law of 
nature, and their powers correspond to the laws of their being. 
A man, therefore, is the God-given food of tigers. But he has 
no duty to be killed and eaten; he commits no wrong in resisting. 
Which kills which, depends on which is the strongest or the 
craftiest. “ Man requires food and drink to sustain life.” That 
is another fact or law of nature. If T, hard pressed by hunger, 
enter your house and eat your food, I am exercising a natural 
right, even though you starve. On the other hand, you have- 
the natural right to knock me on the head, and eat your own 
food, though my starvation is the consequence. NeitW tigers 
nor men do any natural wrong in exercising to the full their 
natural rights without any regard to others. Morality, mercy, 
justice, honour do not enter into the sphere of laws of nature. 
They belong to a different region of ideas. As regards tigers 
and men, or men and men, the exercise of natural rights means 
pandemonium, in which the weakest perish and the strongest 
survive. 

Civilisation controls the exercise of natural rights, so that we 
may live together in progressive communities. For this purpose 
exist our code of morality, our ideals of honesty and justice, 
our civil and^ criminal law, marriage and other institutions. 
Take an illustration from the House of Commons. “ Man com¬ 
municates thought by articulate speech.” That is a fact or 
law of human nature, and men have the vocal organs correspond¬ 
ing to this law of their being. It is their natural right to use 
those vocal organs freely, without regard to anyone else. Every 
member of Parliament, therefore, has the natural right to talk 
as loudly and continuously as he likes. That would be pande¬ 
monium, in which only the loudest voices would be heard. For 
mutual convem’ence the members submit to regulations: they 
forego their natural rights, and, except occasionally, only one 
member speaks at a time. In innumerable similar ways civilisa¬ 
tion intervenes to control the exercise of natural right. 

It would seem, therefore, that the peaceful progress of 
humanity is linked to the control of natural rights. We have 
recently experienced what the appeal to the laws of nature means. 
It was by those laws, and on the assertion of her natural rights, 
that Germany justified her war of aggression. In the pnblie 
press, on platforms, in lecture rooms, in pamphlets and in lesa 
ephemeral literature, the argument was for many years deve- 
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loped. Germany needed more territory for her growth, and 
all men have equal natural rights to the use of all land. By 
conquest or fraud, so it was argued, Great Britain had appro¬ 
priated a large part of the earth’s surface. It is true that we 
had lavished our blood and our treasure upon our Empire; true 
that our possession had, in some cases, lasted for centuries: 
true that round it had gathered the reasonable expectations 
founded on a long period of quiet enjoyment; true that our 
exclusive occupation had been recognised in hundreds of inter¬ 
national treaties and agreements. What do these things matter? 
One generation cannot rob another of the inalienable birthright 
of mankind. It is the natural right of nations as well as of 
individuals to seize and keep whatever they are strong enough 
to take. So a great nation turned its back on civilisation, aban¬ 
doned its restraints, developed what a native writer called “ the 
beast of prey conscience ” and, by the brute force of numbers 
in the field, claimed the unfettered exercise of its natural rights. 

The example might well make ns hesitate to introduce into 
our domestic politics that appeal to laws of nature and natural 
rights which, in international politics, we defeated at the cost 
of rivers of blood and mountains of treasure. In a country 
without representative institutions, govonied by an autocrat 
supported by a military aristocracy, the appeal is to numbers 
in the field and the arbitrament of battle. In a democratic 
country, with representative institutions, the appeal takes the 
shape of numbers at the poll, and the decision of the ballot. But 
in either case civilisation demands that honesty and justice, 
rather than mere force of numbers, should inspire Governments, 
and be the touchstone of action, whether international or 
domestic. 


THE GRADING, COMPOSITION AND 
FEEDING VALUES OF WHEAT 
OFFALS. 

JIbrbbrt Ebnbst Woodman, Ph.D., D.Sc., 

Animal Nuirition Institute, Cambridge University. 

As recently as in 1917, Wood and Adie* called attention to 
the circumstances which made it difficult to assign standurd 
compositionB and definite feeding values to the various grades 
of wheat offals. The confusion which had arisen was traceable 
* Bee this Joumal, Vol. XXIII. Nn. 12, March, 1917. 
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to two main sources. In the first place, there existed a lack of 
uniformity in the naming of offals, and it frequently happened 
that the same name was applied in different localities to samples 
of offals which varied widely in size of particles and chemical 
composition. In the second place, there was a great variation 
in milling practice in different parts of the country, and whereas 
most of the larger mills separated their offals into four grades, 
many of the smaller mills were content with a much simpler 
division. 

In order to point the way out of the confusion which had 
arisen. Wood and Adie collected a number of representative 
samples of wheat offals from different districts and submitted 
them to investigation from a twofold point of view, namely, 
size of particles and chemical composition. As the samples 
were collected before the issue of the first Milling Order in 
1917, the results of this examination may be taken as applying 
to normal pre-war wheat offals. As a result of sifting trials, 
it was concluded that where the offals were most completely 
separated, the division fell approximately into four grades:— 

Qrade 1 .—Fine middlings, which did not pass through the silks ranging 
from Nos. 10 to 14 used for sifting out flour, but passed through silk 
sieve No. 3 (56 meshes per linear inch). 

Grade 2 .—Coarse middlings, which did not pass through silk sieve No. 3, 
but passed through wire sieve No. 24. 

Grade 3.— Pollards, which did not pass through wire sieve No. 24, but 
passed through wire sieve No. 16. 

Grade 4.— Bran, which did not pass through wire sieve No. 16. 

In many mills, however, the offals were not so completely 
separated, and samples from these mills consisted of mixtures 
of two and sometimes even three of these grades. The results 
showed that, exclusive of the extreme bran grade, wheat offals 
could be classified into.three “pure” grades (as above) and 
three “ mixed ” grades on the basis of size of particles. 

That this system of classification possessed definite signifi¬ 
cance was shown by the chemical analysis of samples of the 
various grades. The average values obtained are shown in the 
following table, the results being calculated to the dry matter 
basis:— 



Table I. 





Protein 

F<U, CaMhydrcUes, 

Fibre, 

Ash, 


per cent. 

per cent. 

per cent. 

per cent. 

per cent. 

Bran . 

15*67 

4*63 

61*40 

12*26 

6*26 

Pollards 

16-60 

5*49 

64*03 

8*88 

5*00 

Coarse middlings 

18*98 

5-81 

64*96 

6*11 

4*14 

Fine middlings 

1S06 

3-94 

73*11 

2-13 

2-77 
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It will be noted that the different grades are sharply differen¬ 
tiated on the basis of their chemical composition. The fine 
middlings are richest in carbohydrates, the amount of the 
latter decreasing continuously as the size of the particles 
increases. On the other hand, the percentages of ash and 
fibre increase continuously as the particles increase in size. 
The fat and protein are highest in the case of the coarse 
middlings and decrease either as the particles become finer 
or coarser than in this grade. 

It followed from the results of this investigation that the 
adoption by the milling industry of a simple and uniform 
system of grading wheat offals would make it possible to assign 
to each grade a standard chemical composition. In other 
words, a uniform system of grading according to size of par¬ 
ticles would automatically ensure that the chemical composi¬ 
tion of middlings, fine middlings, etc., was uniform throughout 
the country. ^Moreover, by means of feeding trials, it would 
further be possible to assign to each grade not only a standard 
composition, but also a definite feeding value. Such a proce¬ 
dure would be of advantage both to the miller and to the buyer 
of offals. As Wood and Adie pointed out, it would not actually 
be necessary to interfere with local nomenclature, provided the 
offals were sold with a simple designation indicating size of 
particle. 

Before dealing with the present-day grading of wheat offals, 
it is perhaps advisable to consider the meaning attached to the 
term “ millers’ offals ” by the milling industry itself. The 
National Association of Millers was invited in 1913 by the 
Board of Agriculture to formulate a definition of this term. 
The following was the result: “ That millers* offals, or wheaten 
offals sold as such, are the products of wheat and of the 
vegetable substances extracted from the wheats of commerce 
in the process of cleaning; but the proportion of such 
extraneous matter shall not exceed the percentage found in 
the wheats imported into the United Kingdom.” 

It follows necessarily from this definition that the screenings 
extracted from wheat, usually amounting to about 8 per cent., 
may quite legitimately be ground separately and mixed with 
the offals obtained from the cleaned wheat. As the screenings 
eonsist largely of very small berries, together vdth broken and 
'Shrivelled wheat, oats, barley and other seeds, it is clear that 
the mixed product, when ground, vnll contain a substantial 
proportion of material as fine as flour, and this is an important 

B 2 
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source of the floury particles which find their way into the finer 
offals. 

An examination of the characteristic grades of offals sold 
on the market at the present time reveals the interesting fact 
that important changes have been brought about as a result of 
official control exercised during tbe later years of the w&c. 
With the valuable co-operation of Dr. A. E. Humphries, of 
Coxes Lock Mill, Weybridge, it has been possible to make a 
systematic investigation of a very large number of representa¬ 
tive samples of wheat offals. In all, eighty-three samples were 
collected from thirty-one firms trading in all parts of England 
and Wales. The firms in question were invited to send a 
sample of every grade sold in ordinary trading. 

As a result of sifting experiments carried out by Dr. Hum¬ 
phries, it was found possible to divide the eighty-three sample® 
into seven main groups as follows:— 

Table H. 

Number of aamph s 

Group, Size of partich, falling into grouji. 


A 

At least 75 per cent, over No. 10 wire sieve . 

15 

B 

At least 75 

n 

over No. 16 wire sieve . 

18 

C 

At least 75 


over No. 24 wire sieve . 

14 

D 

At least 50 

V 

over No. 66 wire sieve . 

5 

E 

At least 50 

n 

over No. 66 wire sieve and at 



le^st 25 


through No. 56 wire sieve 

28 

F 

At least 50 


through No. 56 wire sieve 

2 

G 

At least 75 

11 

through No. 56 wire sieve 

3 


Prom these results the following points emerge:— 

The groups A, B and C are merely sub-divisions of what 
has hitherto been regarded as one grade of offal, namely, 
bran. Subsequent chemical analysis confirmed this view. 
Broad or flaked bran is now produced in large quantities, and 
this extraction involves a division of straight-run bran. As a 
consequence, the finer grades of bran sold as medium bran, 
fine bran and No. 2 bran are obtained. 

By far the most striking effect of war-time control, however, 
is the almost complete disappearance of the grade of offals 
formerly known as pollards. No sample was received which 
bore the designation pollards or corresponded with the grade of 
pollards tested by Wood and Adie in 1917. The term still 
appears to be used in a very few districts, and it is still also 
applied to some of the offals imported from the Argentine, but 
for all practical purposes, it can be said that control destroyed 
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the grade. It is probable that some of this product now finds 
its way into the fine brans and some, after regrinding, into 
the middlings. The samples of Group C, for instance, probably 
contain a proportion of this material, although chemical 
analysis, together with the fact that these samples only pass 
in part through the No. 16 wire sieve, establishes the offals 
in this group definitely as brans. 

An examination of the detailed sifting returns for the 
samples in Group D revealed the fact that they cannot be 
regarded as constituting a typical or “pure” grade of offals, 
but rather as a “mixed” grade, intermediate between the 
finer brans and middlings. Since only five out of the total of 
eighty-three samples fell into this group, it was felt that no 
useful purpose could be served in taking them into account 
in feeding experiments designed to establish the food values 
of typical grades of offals. 

The Group E offals may be taken as representing the average 
middlings now being produced in this country. The E and 
P groups differ in respect of the presence of a large number 
of finer particles in the F samples. Since the latter, however, 
represent such an extremely small fraction of the offals made 
and sold in this country, they can, like those of the D group, 
be left out of consideration when selecting typical grades 
for feeding trials. 

The offals in Group G approximate to the old fine middlings 
and possess a special interest, although they constitute only 
a small portion of the total offals made in the country. Two 
of the samples came from South Wales, and the third from 
South Devon. Tn South Wales there is a great demand for 
high grade flour, whilst the demand for lower grade flours is 
correspondingly poor. In practice this results in a low extrac¬ 
tion of flour from the wheats and the appearance of much 
low grade flour in the offals. As much as 48 per cent, of these 
very fine offals will pass through the No. 10 silk sieve. In 
other words, about half of this grade of ofhls is in reality 
low grade flour, and it would be possible to utilise these 
samples in the making of dog biscuits. 

The next stage in the investigation concerned the chemical 
composition of the various groups of offals. Instead of sub¬ 
mitting the whole of the eighty-three samples individually to 
analysis, composite samples representative of the seven groups 
were made up, each one containing a correct proportion of the 
original samples in the groups. The seven composite samples 
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were then analysed by Mr. A. J. CodKng in this Institute 
with the following results, calculated to the dry matter basis:— 

Table III. 


Group. 

Fat. 

Protein. 

Carbohydrate. 

Fibre. 

Aah. 


per cent 

per cent. 

per cent. 

per cent. 

per cent. 

A ... 

5*19 ... 

16-32 

... 60-86 ... 

11*01 ... 

6*62 

B ... 

5-30 ... 

16-88 

... 60*84 ... 

10*87 ... 

6*61 

0 ... 

5-41 ... 

16-35 

... 60-90 ... 

10-86 ... 

6*49 

D ... 

5*99 ... 

17*76 

... 61*41 ... 

9-23 ... 

6*62 

E ... 

5-68 ... 

18-21 

... 65-61 ... 

6*28 ... 

4*22 

F ... 

6*60 ... 

17*24 

... 66-44 

6*48 ... 

4-24 

(t ... 

4*62 ... 

19-52 

... 70*56 ... 

2-48 ... 

2*82 


It will be seen that little difference exists between the 
results for Groups A, B and C, the denomination of these 
groups as differing grades of one offal, namely, bran, being 
thus confirmed. The intermediate character of the Group D 
offals between bran and middlings is brought out by the 
figures, as is also the resemblance between the groups of 
middlings, E and F. The results for Group G lead one to 
anticipate a high feeding value for these very fine offals. 

A study of the sifting results of the eighty-three samples, 
together with the results of chemical analysis of the seven 
composite samples, leads to the conclusion that present-day 
wheat offals may be divided into three main grades, namely. 
Brans (A, B jind C), Middlings (E and FI. and Pine Middlings 
(G). It is of interest, therefore, to compare the analytical 
results for the following three typical grades:— 

Table IV. 


Grade. 

Fat. 

Protein. 

Carbohydrate. 

Fibre. 

Aah. 


per cent. 

per cent. 

per cent. 

per cent. 

per cent. 

B Bran. 

5-30 

16-38 

60-84 

10*87 

6*61 

E Middlings ... 

5*68 

18*21 

65-61 

6-28 

4*22 

G Fine Middlings 

4-62 

19-52 

70-66 

2-48 

2-82 


It is very clear from the above figures that the classification 
based on size of particles very efficiently separates the offals 
into grades which possess sharply differentiated chemical 
characters. The fine middlings show a high content of carbo¬ 
hydrates, as would be expected from the fact that they contain 
a large proportion of low-grade flour. The percentage of 
carbohydrates decreases continuously as the size of the pa^cles 
increases. The fibre content displays a continuous variation 
in the reverse sense, being very low in the fine middlings and 
highest in the bran. A precisely siihilar variation characterises 
the ash content. 
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The amount of protein increases continuously as the size of 
particle diminishes. In respect of the fat constituent, the 
percentage is highest in the middlings, and decreases as the 
particles become either finer or coarser than in this grade. It 
will finally be noted that the above findings are in substantial 
agreement with those obtained by Wood iuid Adie in their 
work on the composition of pre-control wheaten offals. 

Since wheat offals, as made at the present time, had thus 
satisfactorily been divided into three main typical grades, it now 
became necessary to carry out digestion trials on samples of 
these grades. It was hoped in this way to correlate size of 
particles not only with chemical composition but also with 
feeding value, and thus to encourage a universal production of 
offals on a simple and uniform basis. In deciding to continue 
the investigation in this direction, account was taken of the 
fact that the milling industry had been out of control for some 
considerable time, and that the present position as to the 
grading of offals is one which is likely, substantially, to con¬ 
tinue so long as wheat and offals possess approximately the 
same relative values. 

It is not necessary in this article to go into the 
method of experiment by means of which the digestibility and 
feeding value of a foodstuff are evaluated. The technique of 
this part of the work will be discussed fullv elsewhere. It 
may, however, be mentioned that the trials were carried out 
in duplicate, and wether sheep were employed for the pur¬ 
pose. The offals being tested were fed in weighed amount, 
together with definite weights of linseed cake and chaffed 
meadow hay. 

Two separate trials were carried out with bran, in order to 
compare ordinary bran with broad bran from the feeding value 
standpoint. Broad bran is ordinarily obtained by sifting out 
the largest flakes from straight-run bran, the remainder con¬ 
stituting medium bran or fine bran. From the broad bran 
practically all the dusty material has been removed. It is 
sometimes the practice to pass bran between smooth rollers. 
In this way “curly bran’’ is flattened, and the effect may 
be intensified if the bran is steamed immediately before 
rolling. 

A considerable number of feeders prefer the larger flakes, 
and, consequently, the miller can command a better price— 
from ISs. to 35 b. per ton more—for the broad bran. It is 
claimed that broad bran makes a better mash for stock and a 
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more bulky leed when soaked. Horses are said to prefer it 
and to do better on it, although its analysis does not differ 
materially from that of ordinary bran. 

The broad bran tested in this experiment had been obtained 
by the simple sifting of straight-run bran. The main object 
of the comparison was to ascertain whether, from the stand¬ 
point of food value, there existed sufficient justification for the 
higher cost of broad bran and for the extra labour involved 
in effecting this division of straight-run bran. 

For the purposes of the middlings feeding experiment, a 
large composite sample was made up, representative of the 
twenty-eight samples in Group E and the two samples in 
Group F. The whole sample was thoroughly mixed up in a 
suitable machine. 

The sample of fine middlings was prepared so as to be 
representative of the finest offals obtained from the three 
representative firms conducting business in South Wales and 
South Devon. 

The tables which follow summarise the results of the investi¬ 
gation into the feeding value of these various grades of offals. 
The results of simple analysis of the foodstuffs are given in 
Table V. The only new point which arises from this table 
lies in the results for the two brans, which display marVed 
similarity. The ordinary bran appears to be slightly richer 
in protein and’ carbohydrate, but somewhat poorer in respect 
of fat. This difference is probably occasioned by the presence 
of fine particles in the ordinary bran. 

Table V. 


Composition of Wheat Offals used in Feepino Trials. 
f Calculated to dry matter basis.) 

Broad bran. 

Ordinary! bran. 

Mvddlings. 

Fine midd/ingfi. 

per cent. 

per cent. 

per cent. 

per cent. 

Protein ... 16*86 

17*32 

18*38 

19 64 

Fat . 4*59 

4*44 

5*67 

4-83 

Carbohydrate... 59*83 

60*71 

66*05 

70*16 

Fibre. 11-86 

10*87 

5*69 

2-62 

Ash . 6*86 

6*66 

4*21 

2*76 


In Table VT are given the results expressing the so-called 
digestion coefficients of the constitutents of the various grades 
of offals. By the term digestion coefficient is meant the 
number of parts of a constituent which are digested and 
utilised by the animal per 100 parts of that constituent con¬ 
sumed. In every case the figures represent the mean of the 
values obtained for the two sheep. 
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Table VI. 

SuuHABY OF Digestion Coefficients. 


Jiroad bran. 

Ordiiuvry bran. 

Middlings. 

Finr middlings. 


per cent. 

per cent. 

per cent. 

per cent. 

Dry matter 

67-9 

57*0 

71*5 

75*8 

Organic matter... 


60*9 

75*4 

78*2 

Protein* 

75*3 

72*3 

72*7 

74*0 

Fat . 

71*0 

71*0 

86*0 

88*3 

Carbohydratesf 

62-7 

63*5 

78*2 

80*9 

♦Protein (corrected) 

88*3 

87*0 

90*0 

91*0 


t Including tibre. 


It will be noted that the digestion coefficients for the con¬ 
stituents of the broad bran and ordinary bran display quite 
good agreement, leading to the conclusion that there is little 
to choose between the two brans from the feeding standpoint. 

The figures for dry matter, organic matter, fat and carbo¬ 
hydrate show clearly a progressive increase in the digestibility 
of these constituents with decrease in the size of the particles 
constituting the offals. 

This behaviour, however, is not displayed by the values of 
the protein digestion coefficients, and there can be little doubt 
that the protein of bran is almost as digestible as the protein 
of middlings and fine middlings. 

In Table VII are tabulated the percentages of digestible 
nutrients in the different classes of offals. The results are 
arrived at by combining the data of Tables V and VT. The 
starch equivalents for maintenance and production and the 
nutrient ratios are also given. 

Table VII. 

Amounts op DioBSTiBiiB Nutrients and Feeding Values. 



Broad bran. 

Ordinary bran. 

Middlings. Fine middlings. 


per cent. 

per cent. 

per cent. 

per cent. 

Protein . 

12*69 

12*62 

13*36 

14*53 

Fat. 

326 

3*15 

4*88 

4*26 

Carbohydrate* 

44*91 

45*45 

56*10 

58*88 

Maintenance starch f 
equivalent (lb.) 

68*27 

68*35 

84*02 

86*84 

Production starch f 
equivalent (lb.) 

49 09 

49*20 

67*95 

79*12 

Nutrient ratio^ 

4*12 

4*19 

5*02 

4*71 


♦ Including fibre. 

t Per 100 Tb. dry foodstuff. 

•j: This figure gives the number of pounds of digestible carbohydrates and 
fat^ (fuel substances) which go with one pound of digestible protein (repmr 
substance) in the foodstuff. 

The results in Table VTI very clearly substantiate the con¬ 
clusion already arrived at, namely, that the two brans are 
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equal from the feeding point of view, and that the difference 
in price between the two foodstuffs cannot be justified on the 
grounds of feeding value. 

The data further emphasise the statement made earlier in 
this communication, namely, that a simple uniform method of 
grading offals on the basis of size of particles yields grades 
which are characterised by a perfectly distinctive chemical 
composition, (both in regard to crude, and digestible consti¬ 
tuents) and also by the possession of well defined feeding 
values. 

The values of the starch equivalents are throughout higher 
than those attributed on somewhat speculative grounds to 
wheat offals by Wood and Adie. The latter investigators did 
not possess at the time any reliable digestibility data on which 
to base their calculations. 

Attention should be directed to the excellent feeding value 
possessed by the fine middlings. From the feeder’s point of 
view, it is to be regretted that so little of this class of offals is 
made in this country at the present time. 

In conclusion, the writer would like to tender the thanks of 
the Institute to Dr. A. E. Humphries for his co-operation in 
the carrying out of this investigation. 


BARLEY GROWING. 

H. Huntek, M.Sc., 

Jilinistrii of Agriculture for Northern Ireland 

Because of its particular suitability to medium and light 
classes of soil, its value as a spring-sown crop and the facility 
with which the produce can generally be disposed of, barley 
continues to hold an important position in the ordinary farming 
rotation of a large portion of the country. 

Soils. —Barley grows best on well-drained medium to sandy 
loams, with gravelly sub-soils, or in other words on free work¬ 
ing, open, readily-drained soils, and the greater acreage of the 
crop in England is found in the eastern and southern counties, 
where soil conditions such as those described prevail. In the 
northern counties the area under barley is considerably less 
than in the south, owing both to the heavier soil there pre¬ 
vailing and to the later seasons and consequent tendency of 
the grain to ripen insufficiently. Even in these counties. 
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however, the selection of earlier ripening varieties for cultiva¬ 
tion would tend to minimise the effect of these natural 
conditions. 

Points of Good Malting Barley. —The points of good malting 
barley are:—(1) Good condition, by which is meant dry, well¬ 
handling grain, free from any smell of heating or of mould 
and with no trace of growing grains; (2) bright colour: (3) 
absence of cracked or skinned grains and of grains of which 
the germ has been injured or removed in thrashing; (4) even¬ 
ness in size of grain; (5) finely wrinkled skin, which denotes 
good ripening; (6) the grain when cut across should exhibit 
a white, mealy surface. 

It is recognised that soil and climate play an important 
part in determining the colour and quality of the grain, but 
with care in harvesting and thrashing many lots of grain which 
would otherwise be described as of medium quality, can be so 
improved as to obtain higher prices in the market than they 
do at present. Evenness in size of grain is a striking feature 
to the eye, and a little extra care in screening will secure 
this condition and so increase the selling value of a sample by 
several shillings per quarter. It is better to have a little good 
corn in the screenings than a little screenings in the good 
corn. 

» 

Cultivation. —Barley usually succeeds the root crop or 
another corn crop, its position in a rotation being determined 
to a large extent by the state of fertility of the land. For two 
reasons too high a state of fertility is undesirable for this 
crop: (a) on rich soil the straw is liable to be overgrown and 
will probably become laid with heavy rain, and (6) because 
with overgrowth of straw the grain tends to be thin and 
‘ ‘ steely ’ ’ and thus unsuitable for malting. 

The cultivation operations, after both roots and stubble, are 
very simple. The stubble land should be ploughed in autumn 
or early winter, and the root land immediately the last roots 
are either carted or eaten off. Once seeding time approaches, 
a cultivator may be run over the land or, failing this necessity, 
an ordinary harrow only. 

The points to be remembered at this stage are that barley 
is a shallow-rooted, quickly-growing plant, and to obtain 
evenness in the composition of the grain—an important con¬ 
dition in malting barley—all cultivation operations should be 
performed so as to obtain the greatest uniformity possible, 
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Sowing. —The seed bed should be fine and dry and the seed 
deposited in the soil at regular depths and distances. It is 
desirable to sow barley with a seed drill, and, as a general 
rule, the distance between the rows should not be more than 
is absolutely necessary. The usual width of drill is 6 in., 
but on some soils good results are obtained at 4J in. 

While it is inadvisable to sow too deeply, shallow sowing 
should also be avoided as the plants do not then obtain a 
sufficiently secure root hold, and with heavy rain and wind 
will lodge the more readily. 

The quantity of seed used varies considerably with the class 
of soil and the time of sowing, and is affected also by special 
conditions, such as the existence of large numbers of rooks 
in the immediate neighbourhood, or the known liability to 
severe attacks of wireworm and leather jaoket. As a general 
rule 2J-3 bushels is sufficient, but on very light soils this 
quantity may be slightly increased. When early spring sow¬ 
ing is practised, and still more with autumn sowing, heavier 
seeding is advisable. 

The date of sowing is important. Provided the land is 
dry and a good fine seed bed can be obtained, the earlier in 
the season that barley is sown the greater will be the standing 
power of the straw and the higher the yield and quality of the 
grain. Granted such soil conditions, February is not too early, 
and it is frequently noticed that the weather in that month is 
more favourable than in March, and a good seed bed con¬ 
sequently easier to prepare. 

Springy Treatment. —Treatment after sowing is of the 
simplest description and consists of light harrowing and rolling 
as soon as the plant commences stooling or tillering. If the 
crop is attacked by wireworms or leather-jackets, it may be 
necessary to repeat the rolling at intervals until the attack of 
these pests ceases or the plants grow too strong to suffer 
from them. 

Charlock, an extremely objectionable weed, is sometimes 
very abundant in barley fields, and efforts should be made to 
erafficate it by spraying with copper sulphate. Details as to 
this method will be found in the Ministry's Leaflet No. 68. 

If thistles and docks are present to any extent they should 
be removed by spudding as early in the season as is practicable. 

llgauring. —^When barley is sown after a root crop, the land 
is usually sufficiently rich with the residues of the manures 
applied to that crop, and the question of further manuring 
at this stage does not arise. 
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When sown after another corn crop, however, it is frequently 
necessary to apply some artificial manure. Unless the par¬ 
ticular requirements of the soil are known beforehand, it is 
safest and most economical to apply a complete dressing, that 
is one containing nitrogen, phosphate and potash. A dressing 
which has proved useful is:— 

1 cwt. Sulphate of ammonia per acre. 

2-8 ,, Superphosphate ,, 

2-8 ,, Kainit ,, 

As barley is a shallow-rooted quickly-growing plant it re- 
([uires its food material in a readily available form. Thus, of 
nitrogenous manures, those containing nitrogen in a soluble 
form are preferable to more bulky and slower acting ones, and 
the same remark applies to the phosphates, in which case the 
soluble form, superphosphate, is recommended. 

On wold and chalky soils generally, nitrate of soda is some¬ 
times preferable to sulphate of ammonia, when the same 
quantity in the mixture, namely, 1 cwt., is sufficient. Both 
of these manures should be used cautiously as they encourage 
straw development and tend to produce ‘ ‘ steely ’ ’ instead of 
the “ mealy ” grain desired by maltsters. In association with 
phosphates and potash, however, this tendency is very much 
reduced, and the quantities recommended alxive can then be 
usefully and economically employed. 

The mixture of artificial manures should be applied to the 
land previous to sowing and immediately after mixing, when 
the harrowing before and after the seed-drill will incorporate it 
thoroughly with the soil. 

On occasion it is necessary to apply some stimulating manure 
to assist the plant over a severe attack by leather-jackets or 
wireworms, and J to f cwt. (but not more) of nitrate of soda 
or sulphate of ammonia may be used as a top dressing. 

When a field is known to be very rich and lodging is feared, 
a dressing of 2-8 evirt. of superphosphate may be applied at 
sowing time. This will hasten ripening, and at the same 
time stiffen the straw and assist materially in filling the grain. 

Harvestiiig. —^The actual harvesting operations of the barley 
crop are very much the same as those employed in the case 
of wheat and oats. Unlike these two crops, however, barley 
requires to be fully ripe and all traces of greeimess should 
have disappeared completely from the straw and grain before 
it is cut. At this stage the grain is quite hard and should 
exhibit a finely wrinkled skin. 
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The length of time in the stook or shock will depend some¬ 
what on the weather, and on the extent to which the butts of 
the sheaves are free from weeds. So far as it is practically 
possible everything in the sheaf should be thoroughly “ killed ” 
before carrying, as the chances of heating in the stack are 
greater with barley than with other cereals and the results 
are more serious. There is generally a slight natural heating 
in the stack, which, provided it does not proceed too far, 
matures the grain and is to this extent beneficial. All traces 
of sweating should have disappeared, however, before thrash¬ 
ing, otherwise the grain will exhibit an indifferent colour and 
will handle badly. 

Thrashing. —Thrashing is one of the most important opera¬ 
tions in handling the crop, and. as considerable damage may be 
•done at this stage, more than usual care is urged upon growers 
to prevent unnecessary depreciation in the value of their grain. 

The best of the barley crop is used for malting, and its com¬ 
mercial value for this purpose is considerably higher than for 
any other. Consequently, almost every grower endeavours to 
reach this standard, and it should only be necessary to point 
out some of the obvious causes operating against him to secure 
their correction. 

Malting barley is valuable on account of the starch it contains, 
but this cannot be utilised by the brewer until it is converted 
into a stigar called maltose—a change brought about in the grain 
during the early stages of growth of the young plants. It is 
thus absolutely necessary that in malting barley the germ should 
not be removed or injured in any way during thrashing. In 
addition, when any portion of the skin of the barley com is 
removed the grain is liable to mould on the malting floor and 
thereby impart a disagreeable flavour to the malt. Unfortunately 
grain exhibiting these features is met with frequently, with the 
result that the buyer either refuses to purchase a sample 
■exhibiting these defects or offers a much reduced figure for it. 

One of the principal causes of such maltreatment is the rapidly 
revolving drum of the thrashing mill, which when set too close 
to the breast (or concave perforated screen between which and 
the drum the straw and attached grain passes) will break or 
skin the grain or remove the germ from it. The thrashed com 
should be examined immedia]tely the thrashing mill is working 
at full speed, and when damage is detected the breast should 
be set at a greater distance from the drum, an easy alteratipn 
-for an experienced machine driver to make. 
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Apart from direct damage done as a result of a badly set drum, 
bkinned and broken grain may be caused by over-feeding or by 
passing quantities of loose grain through the machine, or, again, 
by the feeder not opening the sheaves sufficiently before they 
reach the drum. These are all small errors that can be detected 
readily and rectified without any serious trouble. 

Damage is occasionally caused by the hummeller, but the 
fault here does not lie so much with this portion of the machine 
as with too heavy feeding, when the humrneller-case becomes 
choked with grain, thereby resulting in excessive friction of 
one grain against another 

The tendency to over-thrash, that is, to thrash the grain too 
closely, is probably a result of the demand for grain of a high 
bushel weight—a relic of times when the quality of malting 
barley was judged in this way. This standard is changing, and 
to-day the buyer places more importance on the uniformity of 
size of grain and good thrashing, and grain with a small portion 
of the beard adhering is valued more highly than closely 
thrashed material. 

Bad screening is frequently the result of over-feeding the 
machine and should be avoided as it operates against evenness 
in size of grain. 

Seed. —The essential character of good seed is that it will 
grow and produce strong, healthy plants, and it is imperative 
that farmers before sowing should make themselves sure of the 
value of the seed they propose using; further, not only should 
the seed be capable of gi-owing, but it should do so vigorously. 

Another point here arises of special application to barley: 
varieties do not all behave alike on the malting floor; some grow 
to the length necessary to effect the changes of starch into 
maltose quicker than others, whilst others require slightly 
different treatment in regard to the amount of water used or in 
the extent to which they are turned on the floor. The practical 
effect of this is that bulks of grain consisting of a mixture of 
varieties are not as valuable to the maltster as those consisting 
of a single variety. Not only is this so, but it has been shown 
that pure seed of any variety produces more grain per acre than 
mixed seed and thus on two scores it is important for the grower 
to sow seed of a single pure variety. Commercial stocks of such 
seed are already available, and they will naturally increase in 
quantity in proportion to the demand. 

Tn some parts of the country, and more severely in some 
years lltan others, barley su^rs from attacks of smut, a 
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disease so familiar to barley growers that it does not require 
detailed description here. 

The presence of smut in a crop means a direct loss of grain 
varying with the intensity of the attack, but as the spores 
spread to unaffected grain during thrashing, an additional 
monetary loss is entailed, as a result of the depreciation in 
colour and general appearance of the bulk of the grain. 

Various means of controlling smut have been suggested, and 
formalin solution, 1 pint of formalin to 30 gallons of water, 
sprayed or sprinkled on the grain just before sowing, is one of 
the most easily prepared and at the same time one of the most 
effective fungicides.* Although this is an effective control, it 
is impossible in practice to secure immunity, and the grower is 
well advised to make it a practice to draw his seed requirements 
from smut-free crops. 

Varieties lor Sowing. —Within recent years considerable 
attention has been directed to the question : Which are the best 
varieties for malting and at the same time the most remunera¬ 
tive to the grower? Fortunately, it has been found possible 
to combine high yield, good malting quality and strong straw, 
and it now only remains for growers to ascertain the suitability 
of several recently introduced varieties bearing these charac¬ 
teristics for the special conditions of soil and climate with 
which they have to deal. 

Spring-sown* Varieties .—Varieties of spring-sown barleys an 
divided into two classes, broad and narrow-eared, according 
to the shape of the ear. 

As a rule broad-eared types are best suited to good loam.s 
and heavier classes of soil, and the narrow-eared to lighter 
soils. The broad-eared varieties succeed well in the northern 
districts as they are earlier ripening than the most valuable of 
th(* narrow-eared tjrpes. 

For a time broad-eared varieties suffered from “necking,”* 
or loss by ears dropping off the straw on ripening or as a 
result of heavy winds, but several new forms have been bred 
and introduced into commerce in which this defect has been 
remedied (see below). 

ARCHER. Narrow-eared Varieties. 

Grain - Not very large, colour rather grey, finely wrinkled ekin. 

Sftraic - ShoH and wiry, ear very seldom detached from the straw either by 
wind or in handling during harvest. 

Soil and Suits a wide range of soils but is perhaps best on light and 

Climate medium loams ; on heavier soils is inclined to be late in ripening. 

JUmarks A prolific variety, generally producing good malting samplee; on 
poor soils it succeeds better than any other type. 

, * Leaflet No. 328 (Smut in Oate and Barley), 
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SPRATT-AROHER. 

Orain - Slightly larger and brighter coloured than Archer; finelyjwrinkled 
skin. 

StroAV . Similar to Archer, but somewhat stiffer; leaves finer. 

Soil cmd In regard to soil, generally similar to Archer, but will probably 

Climate succeed on richer soils better than that variety. 

Remarka A hybrid variety obtained by crossing Archer and Spratt; more 
prolific and of higher malting quality than Archer and earlier 
ripening. 

GOLDTHORPE. Broad-eared Varieties, 

Orain - Large and bright coloured. 

Straw - Long and generally erect, but becomes brittle on ripening and 
the ears are then liable to break off. 

Soil and Suited to heavy loams and later districts. 

Climate 

Remarks One of the best broad-eared varieties in regard to both yield and 
malting quality. Earlier ripening than Archer and slightly 
earlier than Spratt-Archer. 

PLUMAGE-ARCHER. 

Grain - Large, good colour, and finely wrinkled skin. 

Straw - Erect and not so long as Goldthorpe, and the ears are not liable 
to fall off the straw when ripe. 

SoU and Suited to good and heavy loams, and, as it is earlier ripening, to 

GUmatc later districts. 

Remarks A hybrid variety, raised by crossing Plumage, a broad-eared 
barley, and A^eher. In yield and quality occupies a leading 
position amoni^st present-day varieties. 

ARCHER-GOLDTHORPE. 

Grain - Large, good colour, and very finely wrinkled skin. 

Straw - Short, erect and stiff, and ears are not liable to break off the 
straw when ripe. 

Soil and Suited to good and heavy loams, and, as it is distinctly early 

Climate ripening, to lute districts. 

Remarks A hybrid variety obtained by crossing Archer and Goldthorpe. 

In yield not equal to Spratt-Archer, but in quality it equals or 
possibly exceeds that variety. Should succeed well on heavy 
soils in late districts. 

MALTSTER. 

Grain - Large, good colour. 

Straw - Fairly long and erect. 

Soil ami Suited to good and heavy loams and to late districts. 

Climate 

Remarks A hyl)ri<l variety obtained by crossing four varieties. Except 
on a few soils it is not equal in yield to narrow-eared forms or 
to some of the more recently introduced broad-e&red forms. 
Malting (piality good. 

SPRATT 

Grain - Large and coarse. 

Straw • Fairly long, erect and stiff. 

Soil and Especially well suited to soils with large quantities of peaty matter 

Climate in their composition. 

Rtfonjarks Almost entirely a feeding barley on soils such as those mentioned; 

this variety produces very heavy crops but the quality of the 
grain is poor and is usuafly only fit for feeding. 


0 
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Grain - Large and good colour. 

Straw - Fairly long, strong and stiff. Ear erect and free from “ necking ** 
or breaking off the straw. 

Soil and Suits a wide range of soils. 

Climate 

Rernarks A prolific form, with undoubtedly good standing straw. Quality 
varies considerably with the soil on which the crop is grown ; 
somewhat inclined to coai'seness. 

Autumn-sown Varieties ,—In some districts it is the custom to 
sow barley in the autumn, and for this purpose varieties of six- 
rowed types are commonly used, mainly on account of their 
winter hardiness. 

Varieties of this class are distinguished from those sown 
in the spring by the character of the ear in which there are six 
rows of fully developed grains instead of the usual two. Two 
well-marked divisions of winter varieties exist, one similar to 
the broad-eared varieties in the two-rowed classes in so far 
as the grains are set closely together on the stalk of the ear, 
and the other similar to narrow-eared varieties in the greater 
distance between the grains on the ear stalk. 

Both divisions are usually known bx their botanical names, 
Hordeum hexastichum and Hordeum Tmlgare, but the latter has 
in addition the much commoner names, “here*' or “bigg.” 

Dmse ears (analogous to hroad-eared varieties), 

HORDEUM HEXASTICHUM. 

Grain - Fairly large. 

Straiv - Short, stiff and wiry with a tendency to become brittle when 
fully ripe. 

Soil Is probably best suited to good heavy loams. 

Jieniarks A good winter-hardy variety which produces heavy crops of grain 
of from medium to very fair quality. 

Lax ears (analogous to luirrow-eared varieties), 

HORDEUM VULGARE (Bere or bigg). 

Grain - Fair size but somewhat uneven in shape owing to the twist in 
the four lateral rows of the ear. 

Straw - Medium length, wiry. 

Soil - Suited to a varied range of soils provided they are well drained. 

Remarks A good winter barley variety producing heavy crops of grain of 
from medium to very fair quality. 

The grain of both classes of winter barley is liable to be 
thin and not, as a rule, of particularly good malting quality, 
but on suitable soils heavy crops are produced which, if not 
up to malting standard, can be utilised with advantage for 
stock feeding. 
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Winter barley resembles the varieties usually sown in spring 
in its inability to exist in badly-drained soils, and, as it has 
naturally to live through the wettest months of the year, this 
essential condition of well-drained soil must not be overlooked. 

«♦«««« 

LIVE STOCK IMPROVEMENT IN 
ENGLAND AND WALES IN 1922-23. 

The Ministry’s Iiive Stock Scheme has now been in operation 
for nine years, and the progress made during a period of 
exceptional difficulties indicates that its objects and methods 
are being increasingly appreciated by the farming community. 
The Scheme aims at grading up the inferior stock of the country 
by the introduction of more systematic and careful methods of 
breeding; this end is being achieved by educating fanners to the 
use of sound pedigree sires and to the keeping of records of the 
milk yields of their cows, and financial assistance is provided to 
bring these methods within the reach of the smaller farmers. 
The progress of the Scheme on these lines may be gauged from 
the figures given in the tables in the present report for 1922-23 
Qst April-Slst March). 


Bull and Boar Schemes. 


TEAR. 

Bulls. 

Boars. 

No. of 

T« »tal 
AnimalB. 

No. of 1 

Total 

Animals. 

Societies. 

Individuals. 

Bulls 

i 

% 

*5 

aQ 

d 

eS 

.5 


1914-16* 

S69 

1 

43 

497 

i 

115 


115 

1915 16 

489 

28 

633 

180 

— 

193 

191G17 

543 

15 

659 

186 

15 

216 

1917-18 

578 

14 

710 

172 

92 

264 

1918-19 

604 

7 

721 

156 

167 

350 

1919-20 

568 

6 

675 

120 

225 

399 

1920-21 

561 

6 

668 

135 1 

285 

441 

1921-22 

726 

3 

847 

113 

416 . 

550 

1922-23 

S31 ' 

1 

917 

93 ^ 

1 

451 

569 


♦ Including the period l8t February, 1W14 —;UkI March, 1914. 

Bulls. —It is very satisfactory to find that notwithstanding 
the agricultural depression there has again been a marked 
increase in the number of premium bulls located under the 
Scheme during the year ended 81st March. 1928 ; 947 bulls wer>j 
located as compared with 847 during the previous year, and of 
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these no fewer than 653 were Shorthorns, followed by 94 Lincoln 
Bed Shorthorns. As a result of the drop in the value of stock 
there was a general decrease in the average prices paid for all 
breeds, the general average price falling from ^£72 10s. 5d. in 
1921-22 to £62 lls. 9d. The highest price paid for a bull 
provided under the Scheme was £278 for a Hereford bull, while 
57 cost £100 or over. There was a marked increase in the 
number of service fees of 5s., and the numbers of the higher 
fees were on the whole well maintained. The number of bulls 
serving at the popular fee of 58. was 430, while 274 served at 
higher, and 212 at lower fees. Premium bulls and their progeny 
have again scored many successes at Shows. As an instance 
it may be mentioned that a Shorthorn bull provided by one of 
the Bull Societies has during the 1922 Show Season won 8 
champion cups, 2 reserves for cup. 13 first prizes, 8 second 
prizes and 2 third prizes. 

Besults of the continued use of good sires are now becoming 
apparent in districts where the Scheme has been in operation 
for some time. For example, a large dealer in Yorkshire 
recently expressed the opinion that the improvement effected 
by the Scheme had raised the value of the cattle bred in his 
district by fully £3 per head. 


Nx'mber anp Average Prices of Bi lls. 




1914-16. 


1921-22. 


1922-23 


Breed. 










— 





No. 


Price 


No. 

Price. 

No 

Pne 

(* 




£ 

s. 

a. 


£ 

K. 

<1. 


£ 

s 

d 

Briti*-h Friesian 

1 


37 

0 

0 

7 

78 

18 

7 

6 

77 

15 

8 

Deirn ... ^ 

16 


41 

0 

0 

70 

64 

9 

2 

90 

59 

10 

3 

Guernsey 

— 



— 


6 

64 

4 

2 

7 

53 


3 

Hereforti . 

g:i 


33 

0 

0 

78 

<>8 

15 

2 

84 

5S 

3 

4 

Line. Red 

3.S 


32 

0 

0 

89 

73 

1 

S 

yj 

63 

14 

11 

Shorthorn . 

337 


38 

0 

0 

492 

76 

5 

10 

553 

64 

16 

3 

Red Poll . 

— 



— 


1 

78 

15 

0 

1 

78 

15 

0 

South Devon. 

6 


37 

0 

0 

1 20 

69 

5 

2 

17 

58 

n 

6 

Welsh Black . 

3r> 


29 

0 

0 

60 

r>7 

2 

7 

61 

52 

2 

11 

Other Breeds .. 

6 


28. 

0 

0 

_i 

1 “ I 




— 


— 


.Vll Breeds ... ^ 

497 

‘ i 

1 

36 

0 

0 

823 

72 

10 

6 

; 916* ' 

62 

11 

9 


* 917 bulls were located, but grants in iCBpcnt of 31 were m 8us|>cnsc at the 
end of the year. 

Service Fees. 


^ car. 

2/6 

FI 

3/6 

T1 

4/6 

1=/- 

5/6 

6/. 

6/6 

7/- 

7/6 

81- 

|8/6 

y/. 

m 

Over 

10/- 

1914-16 

266 

57 

41 

42 

.3 

88 





1 






1921-22 

46 

38 

26 

1 74 

7 

346 

1 

48 

3 

6 

160 

6 

4 

2 

61 

6 

1922-28 

60 

40 

28 

84 

10 

430 

3 

63 

2 

10 

141 

7 

8 

2 

45 

6 
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Boan. —^The progress made by the Boars’ Scheme during 
the year ended 81st March, 1928, has been slight as compared 
'\(ith the marked progress reported for the preceding year, but 
new ground has been broken and there is evidence that the 
Scheme has led to marked development of the pig-breeding 
industry in certain districts. For instance, reporting on a boar 
located at Alvechurch, Birmingham, the Live Stock Officer stated 
that the location of a premium boar had been followed by the 
introduction of at least 15 other pedigree boars in the district. 
Of the 669 boars located 199 were of the Ijarge White breed and 
141 of the Large Black, followed by 77 of the Middle White 
breed. As in the case of bulls there was a general decrease in 
the average prices paid for the various breeds, the general 
average price being X15 Os. 4d. as compared with £18 Ss. Od. 
for the previous year. The highest figure for the year is repre¬ 
sented by a Gloucestershire Old Spots which had an estimated 
value of XT)8. The service fees showed a relaxation of their 
upward tendency, but there was a substantial increase in the 
number of fees of 5s., 300 boars serving at this fee, 172 at 
higher, and 74 at lower fees. 

Subsidised boars and their progeny have again been very 
successful at Shows, and the following tj-pical instance may be 
of interest. At the fourth Annual Show held at Keresley on the 
24th August, 1922, premium boars, sows served by premium 
boars, and the progeny of premium boars carried off five first 
prizes, four second, three third and one special prize, leaving 
for the other pigs one second, one third sind one special prize 

Ni mbeb and Average Prices of Boabs. 


Breed. 


Berkshire 
C'umbcrland ... 

Essex . 

Olos. Old SjKits 
Lincoln Curly (’oat 
Large Black ... 
Large White ... 
Ivarge White Ulster 
Middle White ... 
Tamworth 
Wessex Saddleback 


All Breeds 


l‘>21.22. , 1922-2.3. 



j Price 


i Nn. ' 

Price 


No. j 

Price. 




s. 

tl. 


£ 

8. 

d. 


£ 

8. 

d. 

10 

8 

0 

0 

n 

23 

19 

10 

11 1 

18 

2 

3 

_ 


_ 


32 

17 

11 

10 

30 , 

16 

5 

0 

_ 


- 


7 

S3 

11 

T) 

4 . 

2i 

7 

6 

7 

7 

0 

0 

51 

21 

4 

4 

37 i 

21 

8 

0 

1 

8 

0 

0 

24 

13 

0 

4 

31 1 

12 

3 

10 

IS 

7 

0 

0 

157 

17 

3 

6 

141 ’ 

14 

12 


01 

7 

0 

0 

1(;7 

1" 

5 

1 

199 .1 

13 

13 10 

— 


— 


t 


— 


2 I 

16 

0 

0 

12 

7 

0 

0 

62 

19 

4 

3 

77 

15 

11 

7 

_ 1 


— 


1 

17 

0 

0 

1 

20 

0 

0 

— 


" 


11 

22 

16 

11 

13 

16 

2 

3 

iiri 

7 

0 

0 

523 

18 

8 

i 

0 

646* 

16 

0 

4 


* 569 boars were located but grants in respect of 23 were in suspense at end 
of year. 
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so as to form strong county societies. There are 14 societies 
with a membership of over 100,19 with a membership between 
50 and 100 and 22 with less than 50 members. A table 
showing certain particulars of all the societies is given in the 
table on p. 618. 

Increase in Average Yields. —The annual returns furnished 
by the 65 societies for the recording year under review show 
that of the 117,023 cows and heifers recorded, 54.1 per cent, 
were cows which had been retained in the herds for the full 
year, and the average yield for these full-year cows was 
6,670'81 lb.—an appreciable advance on the average for the 
previous year when the full-year cows, which represented 
49 per cent, of the cows and heifers recorded, gave an average 
of 6,562'95 lb. The averages shown in the following statement 
indicate that the yields of milk-recorded herds are steadily 
increasing year by year:— 


Comparison of Average Annual Yield for Societies for the Last 
Four ililk-Recording Years. 




Paiticulais of all Cows and 

Particulars of Cows rccordal 

War 


Heifers recorded. 


for full year. 








1st Oct. 

Iso. of 1 







to 

Societies. 

No. of 

Total 

Avorafte 

No. of 
Cows. 

Total 

Average 

1st Oct. 

1 

Cowsand 

Yieltl 

Yield 

Yield 

Yield 



Heifers. 

(8'al.). 

(gal-> 1 

(gal.). 

(cal.). 

11)18-19 

38 

37,880 

10,204.941 

450 ^ 

17,989 

10,543,516 

579 

1919-20 

4(> 

01.323 

29,344,887 

471» 

27.2(>() 

17,363,347 

637 

1920-21 

r,2 

97,903 

48,,512,380 

49.5 ' 

48,248 

30,892,620 

640 

1921-22 

r>r» 

117,023 

r.0,463,617 

517 

63,318 

41,208,073 

65 


The following figures, taken from the records of the Oxford¬ 
shire Society, show how the average yield per cow is being 
raised in certain herds, and are typical of what is occurring 
in many herds. The figures show the average yield per cow 
during the first year of recording as compared with the average 
yield during the year ended Ist October, 1922. 


Herd. 

Average Yield per Cow during Ycat. 
Tear. lb. Year. 

lb. 

A 

1916-17 

6,204 

7,464 

1921-22 

6,588 

B 

1915-16 

n 

9,507 

C 

1918-19 

6,320 

) I 

8,730 

D 

... tt 

6,600 

M 

7.831 

E 

1919-20 

6,546 

) > 

8,128 

P 

... 

6,267 

»» 

8,070 


As a further instance it may be mentioned that in Mont¬ 
gomeryshire a smallholder with 26 acres of poor land, by 
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careful selection, had six cows averaging 1,048 gallons, and 
that he attributed his success mainly to selection and to advice 
given on rations. 

Issue of Certificates .—The number of milk record certificates 
issued to members was 2,482. This number represents 2.08 per 
cent, of the total number of cons recorded, and 8.84 per cent, 
of the number of cows which were recorded for the full year. 
Of the 2,482 certificates issued only 228 were for 3delds of less 
than 6,000 lb., while 627 certificates, i.e., over a quarter of 
the whole number, were for yields of 8,000-9,000 lb. 

The sixth volume of the Ministry’s Annual Register of Dairy 
Cattle was issued in July last. It contains particulars of 
1,499 cows (belonging to 806 members) in respect of which 
certificates have been issued by the Ministry, showing that they 
have yielded 8,000 lb. or over of milk during the milk recording 
year ended Ist October, 1922, or an average of 6,500 lb. for 
that year and one or more preceding consecutive years. Four¬ 
teen recognised breeds or types are represented in the sixth 
volume, and there are in addition 98 cross-bred cows (i.e., 
cows which do not conform to one recognised breed or type) 
whose milk yields have justified their inclusion under the 
standard required. Of the 1,499 cows entered in the sixth 
volume 1,271 gave over 8,000 lb. of milk during the year, and 
228 were entered on an average of 6,600 lb. or over. Of the 
1,271 cows which were entered on the one year’s yield 554 gave 
between 8,000 and 9,000 lb.; 882 between 9,000 and 10,000 lb.; 
181 between 10,000 and 11,000 lb.; 99 between 11,000 and 
12,000 lb.; 44 between 12,000 and 18,000 lb.; 26 between 
18,000 £^nd 14,000 lb.; 11 between 14,000 and 15,000 lb.; 6 
between 15,000 and 16,000 lb.; 4 between 16,000 and 17,000 lb.; 
5 between 17,000 and 18,000 lb.; 4 between 18,000 and 
19,000 lb.; 8 between 19,000 and 20,000 lb.; 1 between 28,000 
and 24,000 lb.; and 1 over 24,000 (viz., 24,465J lb.). 

This issue of the Register contains the first list of cows in 
respect of ^^ich certificates of merit have been issued, certifying 
that such cows have yielded not less than 24,000 lb. of milk 
over a period of three consecutive years and have calved at 
least three times during that period. Another interesting feature 
of the volume is the addition of a Bull Section, which is intended 
to be of use to farmers who desire to obtain the services of bulls 
of proved milking strain. Bulls are eligible for this section if 
their dams and sires’ dams have been entered in the Register, 
or if they have two or more daughters so entered. It is hoped 
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that as the Begister becomes more widely known and its object 
more generally understood, farmers will avail themselves of 
the useful infoiination which it contains. 

Calf Marking .—The Ministry’s calf-marking scheme, the 
adoption of which is optional, has now been taken up by all 
but one of the societies. The number of animals marked under 
this Scheme during the year was 11,517, as compared with 
7,831 during the preceding year. 

Coat of Milk Recording .—As regards the financial side of milk 
recording it is satisfactory to find that the cost of recording no 
longer shows the marked tendency to increase which has been 
noticed in previous years, and it may reasonably be expected 
that as the societies expand and become more efficiently organised 
a reduction in cost will result. 

Commercial Value of Milk Recording .—The commercial value 
of milk recording continues to be demonstrated by the prices 
realised at sales for recorded non-pedigree cattle and their 
progeny, and the following are particulars of some of the sales 
which have been reported to the Ministry. 

At a sale on the 29th November, 1922, at Twyford, non¬ 
pedigree Dairy Shorthorns realised an average price of 49 guineas 
for 46 cows and heifers, the highest prices being 71. 70, 65, 64 
and 62 (three times) guineas. The Live Stock Officer stated that 
“ Recording increased the value at least £15 per cow,” and the 
Press opinion was that “ the sale was one of the most successful 
of 'ts kind this year.” 

At the Lancashire Milk Recording Society’s fifth Autumn Show 
and Sale on the 7(h November. 1922. 70 non-pedigree cows and 
heifers, mainly Dairy Shorthorns, realised an average price of 
45 guineas, the highest prices being 100, 81, and 80 (twice) 
guineas. 

''t the autumn show and sale promoted by the Cumberland 
and Westmorland Milk Record Sales Association at Penrith, on 
the 9th November. 1922, 30 non-pedigree Dairy Shorthorn cows 
and heifers averaged 47 guineas, the highest prices being 115, 
100 and 75 guineas. 

At a sale on the 2nd October, 1922, of the herd of a member 
of the Berkshire Milk Recording Society, 59 non-pedigree Short¬ 
horn and British Friesian cows realised an average price of 
47 guineas, the highest prices being 92, 90, 74 (twice), 72 (twice), 
and 70 guineas. The Live Stock Officer reported that the 
general opinion was that recording had increased the value at 
least ^15 to £20 per head. 
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APPENDIX A.— Statement giving particaUrsof 55 Milk Recording Societies 
operating during the vesr ended Ist October, 1922. 

(The Societies are arranged in oraer of total number of animals recorded.) 


Namb of Society . 

Number 

of 

MemboTH, 

Number 

of 

Herds. 

Total No. 
of animals 
recorded. 

No. of 
cows 
recorded 
for 

full year. 

Av. yield 
of cows 
recorded 
for 

full year. 

Essex County. 

188 

213 

7,467 

4,095 

lb. 

7,166 

Bast Sussex . 

185 

217 

6,317 

3,302 

6,841 

Berkshire . 

114 

134 

5,161 

2,766 

6,680 

Hampshire . 

126 

14.^ 

4.704 

2,366 

6,668 

North West Wilts. 

9.> 

107 

4,636 

2,931 

6,438 

Dorset. 

68 

99 

4,468 

2,466 

6,796 . 

Kent . 

146 

167 

4.361 

2,059 

6,966 

Hertfordshire. 

139 

151 

4,303 

2,195 

6,896 

Surrey. 

166 

164 

4,052 

2,035 

6,646 

Yeovil. 

109 

129 

4,000 

2,436 

6,424 

Salisbury and District (Wilts.) 

69 

86 

3,941 

2,463 

7,108 

Norfolk . 

139 

160 

3,840 

2,347 

6,810 

Lancashire County . 

135 

142 

3,513 

1.570 

6,703 

Oxfordshire . 

95 

103 

3,3f>() 

1,766 

6,390 

West Sussex. 

90 

100 

3,085 

1,822 

6,926 

Warwickshire. 

121 

130 

3,043 

1,480 

6,733 

Suffolk. 

105 

118 

2,430 

1.545 

6,790 

South Devon. 

' 96 

103 

2,423 

1,094 

5,956 

Leicester . 

80 

83 

2,176 

1,114 

6,953 

Northants . 

79 

90 

2,120 

1.103 

6,312 

Shropshire . 

71 

79 

2,084 

1.111 

6,772 

Cambridge and District . 

79 

86 

2,0S3 

1,120 

7,248 

Cheshire County . 

57 

63 

2,017 

1,043 

6.639 

Cumberland and N. Westmorland ... 

142 

142 

2,005 

970 

5,971 

Yorkshire . 

113 

121 


918 

7.420 

Staffordshire. 

74 

77 

1,951 

1,111 

6,986 

Nottinghamshire and District 

52 

67 

1,676 

j 715 

6,810 

Derby and District^. 

42 

46 

1,509 1 

! 677 

7,049 

Bristol and Bath *. 

78 

79 

1,503 1 

1 805 

6,664 

Buckinghamshire ... . 

53 

69 

1,407 

707 

7,235 

Denbighshire and Flintshire 

72 

73 

1,892 

1 846 

6,644 

Worcestershire . 

58 

60 

1,389 

, 652 

6.556 

Cadbury (Somerset) ... . 

46 

56 

1,232 

1 696 

6,336 

Warminster and Mere (Wilts.) 

26 

29 

1,227 

823 

6,434 

Tees Valley (Durham) . 

36 

44 

1,120 

517 

7,242 

Peak (Derby) ... 

36 

36 

949 

291 

6,829 

Frome and District (Somerset) 

23 

23 

924 

(;97 

6,211 

East Devon .. . 

51 

53 

899 

468 

6,064 

Kendal and S. Westmorland 

10 

41 

828 

463 

6,011 

Bedfordshire. . 

3l 

32 

744 

363 

6,991 

Campden, Moreton and District (Oios.) 

34 

36 

740 

467 

6.328 

North Somerset . 

27 i 

31 

696 

452 

6.538 

Anglesey and Carnarvonshire 

52 

53 

653 

394 

6,561 

United Counties . 

40 

41 

652 

382 

6,480 

Lincolnshire. 

30 

32 

645 

372 

6,346 

Cornwall . 

42 

43 

630 

329 

5,612 

Allendale (Nort humbcrland) 

35 

36 

601 

344 

6,776 

Bhepton Mallet and District (Somerset) 

15 

17 

596 

439 

6,017 

Monmouthshire . 

28 

30 

688 

198 

6,267 

Cheltenham and District (Glos.) ... 

23 

25 

634 

370 

7,564 

Melton Mowbray and District (Leic.) 

24 

24 

527 

287 

6.063 

Hertfordshire. 

24 

24 

487 

296 

6,763 

Quedgeley and District (Glos.) 

30 

31 

484 

287 

6,862 

Montgomeryshire . 

27 

27 

478 

243 

5,866 

flighbridge and District (Somerset) 

15 

16 

388 

228 

6,467 

Totals. 

3.949 




6,670 
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At Amberley Court, Monmouth, on the 5th September, 1922, 
the herd of a member of the Monmouthshire Milk Becording 
Society was sold by auction. The herd consisted of 26 pedigree 
Shorthorn cows and heifers. 8 pedigree Shorthorn calves, 12 
non-pedigree Shorthorn cows and heifers, and 2 non-pedigree 
Shorthorn calves. The highest prices for the pedigree cows were 
110 guineas (twice), 100 guineas and 92 giiineas, and for the 
pedigree calves 32 and 80 guineas. For the non-pedigree cows 
the highest prices were 160, 100 and 95 guineas and for the non¬ 
pedigree calves 26 guineas. The average price for the 12 non¬ 
pedigree cows was 67 guineas as against 57 guineas for the 26 
pedigree cows—good evidence of the value of milk recording. 

At the spring sale of Dairy Shorthorns at I’enrith on the 
11th May, 1922, a non-pedigree recorded cow, the property of 
a member of the Cumberland and North Westmorland Milk 
Recording Society, realised £108. 

The following are the principal memoranda used in connection with the 
live stock operations of the Ministry, and copies of them can be obtained free 
of charge on application to the Secretary, Ministry of Agriculture and 
Fisheries, 10, Whitehall Place, London, S,W.l. 

Leaflet 282. Scheme for Improvement of Live Stock. 

Leaflet 146. The Value of Records of the Milk Yields of Cows. 

No. GOfl/T.L, (L.2) Bull Grant Regulations. 

No. 392/T.L. (L.4) Milk Recording Regulations. 

No. 44r)/T.L. (L.ll) Boar Grant Regulations. 

LIGHT HORSE BREEDING IN 1922-23. 

The operation of the Light Horse Breeding Scheme during 
the season 1922 (Ist April-81st March) followed the usual lines 
except that for reasons of economy the number of Ministry’s 
Premiums was limited to 15, and only 57 instead of the 
usual 85 King’s Premiums were awarded at the Thoroughbred 
Show in 1922 owing to the lack of stallions of sufficient merit 
to justify the full number of awards. 

Premiums awarded lor Season. —The following Pre¬ 

miums were awarded for the season 1922:—12 Super Pre¬ 
miums, 45 King’s Premiums, and 15 Ministry’s Premiums (all 
thoroughbred horses except 8 Ministry’s Premiums, which 
were awarded to 1 Hunter Stallion and 2 Cleveland Bay 
Stallions), 5 Riding Ponies, 18 Welsh Cobs, 3 Welsh Roadsters, 
4 Dales Ponies, 5 Fell Ponies, 10 New Forest Ponies, and 48 
to Mountain Pony Stallions in Wales. 
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S6rvlce Season, 1922. —The numbers of mares served by the 
various classes of stallions were as follows:— 


No. of Mares Average per 
Served, Stallion, 

12 Super Premiums... ... 856 71 

46 King’s Premiums . 3,034 67 

16 Ministry’s Premiums. 872 68 

6 Riding Pony Premiums ... 206 41 


Foaling Results from Service Season 1921. —The foaling 
percentage of stallions is calculated upon Eetums furnished to 
the Ministry by the mare owners, and the results from the 
1921 Service Season were as follows:— 

No, of Returns 

No. of Mares furnished to Average 

served in 19S1. Ministry. Percentage. 

12 Super Premiums. 941 883 51 

48 King’s Premiums ... 8,407 3.164 64 

*26 Ministry’s Premiums ... 1,398 1,228 54 

6 Riding Pony Premiums... 263 243 60 

The highest percentage (71) was obtained by two stallions 
“ Ednam ” and “ Cock-a-Hoop,” owned respectively by 
Messrs. T. and II. Ward and Lt.-Col. Sir Merrick K. Burrell, 
Bart., C.B.E. 

Thoroughbred Show, 1923. —^The Annual Show of Thorough¬ 
bred Stallions for the purpose of awarding Premiums to stal¬ 
lions for the service season 1923 was held at the Royal Agricul¬ 
tural Hall OH 27th and 28th February and 1st March, and the 
Judges were Messrs. Ernest Bellaney and Romer Williams. 
The number of entries was 87, one less than in 1922. A 
satisfactory feature of the Show was the entry of 24 new stal¬ 
lions, of which 9 were considered to be of sufi&cient merit to 
receive”an award. One of these, “ St. David,” the property of 
H.M. the King, took third place among the Super Premium 
winners. The full number (60) of Premiums (including 12 
Super Premiums) was awarded, and the King’s Cup was won 
for the fourth year in succession by “ Gay Lally ” belonging 
to the Compton Stud, the Reserve horse being “ Scarlet 
Rambler” as in the previous three years. 

Horse Breeding Act, 1918. —During the licensing year 1st 
November, 1921, to 31st October, 1922, there was a marked 
decrease in the number of stallions licensed under this Act, 
the number being 8,479 as compared with 8,816 in the preced¬ 
ing year. There was, it is satisfactory to note, a proportionately 
greater decrease in the number of stallions for which licences 
were refused. There were 166 refusals, 16 of which were 
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after appeal, the numbers for the previous year being 244 and 
18 respectively. 

Of the 8,479 licensed stallions, 8,129 were pedigree animals 
and the remaining 860 were horses that were not entered or 
accepted for entry in any recognised Stud Book. 

The following tables show the number of stallions of each 
breed concerned that were licensed or rejected, and the number 
refused licences in respect of the various prescribed diseases or 
defects:— 

Nuubeb of Stallions Licensed ob Befused. 


Pedigree, Non-PedUjree* 


Tlearg. 

Lioensed. 

Refused. 

Licensed. 

Refused 

Shire . 

2 ,or >2 

... KMJ 

122 

8 

Clydesdale . 

237 

... 10 

7 

1 

Suffolk . 

21(i 

8 

2 

1 

Percheron . 

47 

... — 

2 

— 

Others . 

— 

... — 

80 

5 

Light. 

Hackney .. . 

213 

... 5 ... 

41 

2 

Thorouf^hbred . 

150 

... 7 


— 

Arab . 

17 

1 

3 

- 

Hunter . 

4 

— 

3 

— 

Cleveland Bay. 

9 

— 

— 

— 

Yorkshire Coach. 

2 

... — 

— 

— 

Welsh Koadstcr. 

5 

... — 

1 

-- 

American Trotter . 

1 

... 

4 

- 

Others 

— 

... — 

18 

— 

Ponies (ii eluding Welsh Cobs) .. 

17G 

3 

G3 

2 

Totals . 

3,129 

... 14G 

350 

19 

* Nun-pedigree stallions ai’e arranged as far as possible under types. 



Numbbb of Stallions Rejected undeb the Prescbibed Diseases 

and Defects. 


Roaring. 

37 

Defective Genital Organs ,, 

G 

Whistling 

39 

Springhalt . 

11 

Sidebone 

29 

Shivering . 

8 

Cataract 

15 

General Unsuitability 

1 

Ringbone 

Bone Spavin 

IG 

3 

Total . 

1G5 


Twenty-eight appeals were made against refusals of licences, 
and in 12 cases these were successful. 

Notwithstanding the decrease in the number of stallions 
licensed the Ministry has information which suggests that the 
number of unsound stallions which formerly travelled at very 
low fees, and which constituted the most serious hindrance to 
grading up of horse breeding, have been practically eliminated 
from the road. Since the Horse Breeding Act came into force 
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the Ministry’s Inspectors and Live Stock Officers and the 
Police have endeavoured to secure observance of the Act by 
stopping stallions on the road and requiring the production of 
the licences, and in cases vrhere the Begulations have been 
infringed proceedings have been tidcen by the Police. The 
fact that there was a marked decline in the number of prosecu¬ 
tions is evidence of a more general knowledge of and compliance 
with the Act on the part of stallion owners. 

ITational Stud. —The operations of the National Stud during 
the year ended Slst December, 1922, continued to be satis¬ 
factory, under the able direction of Capt. Greer. The profit 
for the year amiunted to approximately £3,000, bringing the 
accumulated Trading Profit up to £33,.550 since the establish¬ 
ment of the Stud in 1916. It is very satisfactory to record 
that the National Stud headed the list of Winning Breeders 
for the year 1922 with 25 horses winning 42 races of a total 
value of £32,939. 

During the year 1922, 15 yearlings were sold at an aggregate 
gross sum of £17,951, t e , an average of £1,197, which, in 
view of the general fall in prices, may be considered satisfactory. 

Both of the stallions at the Stud, “ Silvern” and “White 
Eagle,” had full subscription lists, and the performances of 
the siock of the mares at the Stud, which number 37, during 
the racing season of 1922 testify to the excellence of the brood 
mares. 

«*«»•« 

GRADE “A” MILK. 

A. T. Loram. 

In the July number of this Journal appeared an illustrat* d 
article on this subject, and the writer of the article asked and 
answered the question. Is Grade “A” Milk worth while? The 
present writer would like to add his emphatic “ Yes ” to that 
answer, and readers may be interested in the methods of another 
licensed producer of Grade “A” (Tuberculin Tested) Milk. 

No season of recent years has had hotter spells than the 
summer now past. It has afforded an opportunity for proving 
that given clean milk there is no difficulty in keeping it sweet 36 
hours and longer on the hottest thundery day. The conditions 
are:— 

1. Clean Cows, groomed free of all dirt on flanks and 
udders. Teats and surrounding parts should be wiped clean 
with a wet cloth immediately before milking. 




Fia. 2 —Stmliziii*? Room acljoiiiing Milkiii*; Shed. 

















tic \ Showing? tlic ill nifftnidit of tlic Milk Room 
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2. Clean Milkers clothed in washable caps and overalls, 
using domed pails, clean stools, and washing their hands 
with soap and water between milkin g each cow. 

8. Clean Vessels which have been sterilized by steam heat 
and kept in a dust-free chamber till needed. 

4. Milk Removed from Cow House as quickly as possible, 
passed over a cooler and bottled immediately; or, if sent to a 
depot for bottling, covered in an airtight chum. 

In these four conditions lie nine-tenths of all that is involved 
in high-grade milk production. Expensive cowhouses and fit¬ 
ments are not essential. At the same time good results are more 
easily obtained if the milking shed has an impervious washable 
floor, and limewashed walls and ceiling. 

The Oowshed. —The writer’s cowshed is here shown (Eig. 1) 
The beds measure 5 ft. from the edge of the crib to the edge 
of the gutter; the width between divisions is 4 ft. 8 in.; the 
width of the gutter is 18 in., with a fall towards the path. Inside 
of these measureraonts big Devon cows find room and comfort, 
tied with the free-moving yokes shown in the picture. At the 
same time practically all droppings fall into the gutter free from 
the bed. 

Sterilizing Room. —Adjoining the milking shed is the steriliz¬ 
ing room (Fig. 2). It contains a trough for washing milk vessels, 
und is used for nothing else. There is also a steaming block on 
which cans can be inverted, so that a steam jet reaches every 
crevice. A cupboard is arranged over the heating apparatus so 
that buckets, milk cooler, strainers, etc., can be thoroughly 
dried after steaming. The cupboard is frequently limewashed 
and is fly and dust proof. Doors are made of asbestos cement 
sheets on light iron frames. A 40-gallon cylinder provides 
abundant hot water which can be raised to steam at short notice 
with small consumption of fuel by an ordinary greenhouse stove. 
The one fire successfully meets all requirements. 

'ifOlr Boom. —An inexpensive milk room is conveniently 
situated outside the cowshed, and yet not too far for the milkers 
to go. Fig. 8 shows the arrangement of it. 

A dial and weighing bucket is suspended from the ceiling. 
At the top is an 8-gallon receiving tank with bead rim. Over 
this is stretched a sheet of thick straining material secured by 
a bend of solid rubber (perambulator tyre) which is nipped into 
place with a lever such as is used for putting on motor tyres. A 
wide shallow stretch of strainer makes a better filter than a 
narrow deep one. From this tank milk falls slowly over the 



624 


PlO-KBBPING. 


[OOT. 


cooler and thence into the chum beneath. A concrete platform 
18 in. high makes convenient the lifting of backets to the 
strainer. No dust-making operations or dung moving is allowed 
anywhere near while milking and cooling are being done. No 
dirt of any kind is allowed to accumulate near the milking shed. 
A cart stands in the yard to receive all sweepings, and this is 
removed to the fields daily. This and the use of a little chloride 
of lime now and then has reduced the fly population to a 
minimum. 

As a result of care in details such as these, the writer has 
been able to get some very low bacterial counts when samples 
of milk are sent to Heading College. 

Public Opinion. —EReaders, however, will ask: Does the 
British Public think Grade “A” Milk worth while? To this 
a qualified answer must be given. Thinking people in increasing 
numbers appreciate the efforts of the Ministries of Health and 
of Agriculture to ensure the provision of clean milk, but it must 
be admitted that there is not a bewildering demand for it yet. 
The need of a Clean Milk Crusade is urgent, if for no other 
reason than because between leaving the cow and its consump¬ 
tion by humanity it is often sadly injured. A rousing demand 
for Clean Milk by the people of England, and a willingness to 
pay the little extra cost entailed in its handling, would be an 
enoouracenient to the farmer and a boon to the nation. 

PIG--KEEPING. 

n. 

W, A, Stewart, M.A., B.Sc. (Agr.), 
Northamptonshire Farm Institute, 

Principles of Feeding; Constituents of Feeding Stuffs; 

'^he Alhummoid Ratw Method of Compmindimj Rafiojis: 

Notes on Feeding Stuffs; Milk; Dry Feeding, 

A KKowLEDGE of the compositioii of feeding stuffs, together 
with some understanding of the functions in the animal body of 
the different food constituents, and of the needs of the animal 
when being fed for different purposes, is the only sound and 
economical foundation on w’hich one can build up a system of 
feeding. 

Principles ol Feeding. —In addition to water, which is present 
in greater or less proportion in all feeding stuffs, chemical 
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research has shown that there are in foods certain other con¬ 
stituents or groups of constituents which are commonly described 
as follows :—(1) proteins or albuminoids, (2) fats and oils, (8) 
carbohydrates (starch, sugar, etc.), (4) mineral matter or ash. 
It had been assumed that these four groups alone represented 
everything essential for growth, development and the produc¬ 
tion of moat and milk, but this belief has had to be modified. 
Albuminoids supply the constructive material for the making of 
muscle or lean fiesh and for the repair of tissues. In milk- 
producing animals, the albuminoids in the food supply the raw 
material for the albuminoids in the milk. If albuminoids are 
fed in excess of the animal’s requirements, the excess may be 
utilised for supplying heat and making fat. 

The fats or oils and carbohydrates are used for making fat and 
for the supply of body heat and energy. For this purpose it 
has been computed that 1 lb. of fat is as valuable as 2 to 2J lb. 
of albuminoids or carbohydrates. A moderate quantity of oil in 
the ration aids digestion. 

Mineral Matter .—It has been usual to regard the mineral 
matter as of value only for bone formation, but experiments 
conducted at the Rowett Research Institute by Orr and Crichton* 
have shown that this idea is mistaken. Ten or twelve minerals 
are now known to be necessary to keep the animal in health. 
They are present as essential constituents in the blood and soft 
tissues where they play an important part in the chemical and 
physical processes which take place, and they are necessary for 
the normal functioning of every organ in the animal’s body. 

The influence of mineral matter in feeding has not received 
as much attention as it would appear to merit. Experiments 
conducted in x\merica have illustrated in a general way the 
impoitance of minerals, but there is an absence of exact and 
definite information on the matter. Certain practical conclu¬ 
sions, however, can be drawn with regard to limet from the 
Rowett Institute’s experiments. It w^as found that for proper 
growth and development a pig requires a supply of lime. The 
quantity required varies with the age and in proportion to the 
rate of growth, but J oz. per day of lime fCaO) may he taken 
as the average requirement of a three months old pig. The 
effects of insufficient lime are a slowing down in the rate of 
growth, a softening of the bones, and in extreme cases death. 

The cereal grains are poor in lime, but comparatively high 

* Th^ Pig Breeder8' Annual^ 1922. 

t Scoffhh Journal gf Agriculture, July, 1922, and The Pig Breeders' 
Annual, 1922. 

D 
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in phosphates. Lucerne, clover and good grazing will supply a 
lair amount of lime. Fish meal and milk residues are rich in 
lime, phosphates, and the other essential minerals. It is quite 
possible, therefore, that a pig confined in a sty and fed on a 
mixture of cereal grains, may not receive sufficient mineral 
matter, and in that case, if milk is not available, some fish meal 
could be used to correct the deficiency. 

McGowan and Crichton* have described a disease in young 
pigs, which occurred in a breeding herd where the sows were 
kept out in the open till within a fortnight of farrowing and 
then brought into sties with concrete fioors, and fed on a mixture 
consisting of maize, brewers’ grains and fish meal. The young 
pigs did badly and many deaths occurred. Certain characteristic 
symptoms were present both throughout the course of the dis¬ 
ease and on post-mortem examination of cases. The investi¬ 
gators suggest that while the sows were at grass they were 
obtaining sufficient iron but after being brought indoors to 
farrow, owing to the conditions and the nature of the food the 
supply of iron ceased. The characteristic symptoms of the 
disease were attributed to iron deficiency, and large doses of 
ferric oxide were given to the sows in their food with good results 
both as a preventive and as a cure for the disease. It would 
appear possible that iron deficiency may be a commoner cause 
of malnutrition in pigs than is generally recognised. 

Vttarmns -r-We now come to the reason for the modification 
of the older assumption that albuminoids, fats and oils, carbo¬ 
hydrates, and giineral matter supplied all that was needed to 
maintain the animal body in health. Experimental evidence 
has shown that something more than those four constituents is 
required. In 1912, Hopkins published the results of his experi¬ 
ments with rats He showed that on a ration of pure protein, 
sugar, lard and salts, young rats ceased to grow and ultimately 
died, but the addition of a very small amount of milk made a 
tremendous difference to their health and rate of growth. Other 
investigations have proved that there are certain substances 
which must be present in the diet of both human beings and 
animals, otherwise malnutrition and diseases occur. These 
substances have been called " vitamins ” or “ accessory food 
factors.” We have at present no exact knowledge as to their 
form or composition as they have not yet been isolated in the 
laboratory, and belief in their existence rests entirely on the 
result s of experime nts, which have shown that on diets of 

* Leaflet of the Bo\%ett Research Institute, Bucksbnrn, Aberdeen. 
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purified food stuffs, certain diseases and symptoms occur, which 
either do not occur or disappear when certain substances are 
added to the ration. These substances are assumed to contain 
vitamins. From the results of further investigations, notably 
those conducted by Professors Drummond and Plimmer, it has 
been shown that there are at least three different vitamins 
which have been called A, B and C. 

Absence of Fat Soluble A or Anti-Bachitic Vitamin results in 
cessation of growth and a susceptibility to infectious disease. 
There is some doubt as to whether rickets may be due to a 
deficiency of this vitamin. It is present in whole milk and in 
animal fats, particularly cod liver oil, and in green leaves. 
Cereals are low in this vitamin and such of it as may be con¬ 
tained in cereals is mainly confined to the germ and to the outer 
covering ot tlie grain. Vegetable oils are low in it. Animals 
do not require much of Vitamin A to maintain health and they 
have the power of storing up a reserve supply. It is not readily 
destroyed by heat although prolonged exposure to high tem¬ 
perature will destroy it. 

Water Soluble B or the Anti-Neuritic Vitamin is so named 
because of the symptoms of nervous disorder which occur when 
it is absent. The results of the deficiency of this vitamin were 
first seen in human beings in the East. Natives who live on 
poHshed rice suffer from the disease called beri-beri. Whole 
rice does not induce the disease and the reason would appear 
to be that Vitamin B is present in the outer covering of the rice 
grain and when the rice is polished, the vitamin is removed. 
In animals a deficiency of Vitamin B results in cessation of 
growth, in degeneration of the reproductive organs and symptoms 
of paralysis. Certain forms of lameness in pigs may be due to 
the same cause. Vitamin B is present in milk, eggs and seeds, 
particularly in the embryos of seeds, in leguminous plants such 
as clover and lucerne, and in dried yeast, cabbages, and potatoes. 
It is not affected by drying and not very readily destroyed by 
heat, though its potency would appear to be affected when it is 
subjected to high temperatures. 

When Vitamin C is deficient, scurvy develops, hence this 
vitamin is called Anti-Scorbutic or Anti-Scurvy In animals 
scurvy has certain characteristic symptoms—^the appetite fails, 
(he joints become swollen and tender and the animal is reluctant 
to move. This vitamin is present in milk, green leaves, particu¬ 
larly cabbage leaves, swedes, potatoes and most vegetables. 
Grains contain very little, but seedlings are rich in it. 
Vitamin C is readily destroyed by heat and also by drying. 

I) 2 
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Very little is known about how vitamins produce their good 
effects, and although experiments on smaller animals such as 
rats and guinea pigs have certainly shown that vitamin deficiency 
may have very harmful results, a word of caution is necessary, 
otherwise undue stress may be laid on it. Vitamins have formed 
a popular matter of interest, and a great deal has been written 
about them, with the result that their practical importance to 
the pig feeder may have become very considerably exaggerated. 
One should bear in mind the wide distribution of vitamins and 
the fact that comparatively small quantities are necessary for 
the maintenance of health. It is conceivable, however, that 
under certain conditions the pig may suffer from lack of 
vitamins. The pig grows more quickly than other farm animals 
and vitamins are particularly necessary for rapid growth. When 
the pig is confined to a sty and its diet is made up largely of 
cereal grains and commercial by-products without the addition 
of green stuff, roots and milk, there may be an insufficient 
supply of vitamins. 

Fattening pigs do not suffer so readily as breeding animals. 
When breeding stock are kept in confinement for long periods, 
symptoms of malnutrition occur, which are probably due to 
vitamin deficiency, but under the open air system on grass or 
arable land crops, pigs are likely to find all the vitamins they 
require. At the Eowett Institute pigs on a ration containing 
only small but apparently sufficient quantities of vitamins 
showed as great gains per day and per pound of food consumed 
as those to which large quantities of vitamins were given. This 
result is in accordance with our experience on the experimental 
farm at the Moulton Farm Institute. 

In the light of present day knowledge about vitamins, it is 
prudent to feed on a mixed diet, to include home crown feeding 
stuffs and green food, particularly leguminous crops, like clover and 
lucerne, or roots such as swedes, and potatoes. As is generally 
known, milk is a most valuable food, and this is partly due to its 
containing vitamins. It should not be necessary to purchase 
expensive animal oil or dried yeast preparations, for inclusion 
in the ration, with a view to supplying vitamins. The natural 
sources are much more satisfactory. Crude cod liver oil is 
sometimes recommended, but our experience has been that when 
even small doses were used, and its use discontinued altogether 
three weeks before killing, the carcass was tainted with the 
smell and flavour of the oil. 

Suitable Digestibility and Bulk in the Pig’s Bation.— 

In addition to the fact that the ration should be properly 
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balanced in the matter of albuminoids, oil and carbohydrates, 
and should contain mineral matter and vitamins, it must be 
suitable with regard to digestibility and bulk. When the food 
appears in the dung in much the same state as when eaten, it 
has passed through the pig without being digested and without 
benefit to the animal. The pig has a simple digestive system, 
and it is therefore important that the ration should be compara¬ 
tively easily digested. There should not be a large proportion 
of coarse fibrous material. Succulent green food is readily con¬ 
sumed by pigs, but as far as our data on the subject goes, it 
would appear that pigs digest only about 40 per cent, of the 
green food which they consume, as against 80 to 90 per cent, 
of barley meal and other suitable concentrated pig foods. In 
spite of this, it is sound and economical practice to teed green 
food provided that its cost is reasonably low. It is very doubtful, 
however, whether it is ever economical to allow pigs to depend 
entirely on green food as their sole diet. It is usually found 
better to supplement the green stuff with a small allowance of 
concentrated food. 

The practical issue as between the outdoor and indoor systems 
of pig-keeping is not merely a matter of return in live weight 
increase for food consumed, it is a much wider question of 
farming economics, necessitating a broad view. It has been 
repeatedly demonstrated, however, that the open air system 
allows of more pigs being maintained conveniently on a com¬ 
mercial basis and ensures a healthier and more prolific breeding 
stock. 

Nutritive Ratio. —Tt has been demonstrated by experiments 
and proved in practice that the most economical way to feed 
live slock is by compounding a ration so that it contains a certain 
quantity of digestible albuminoids in proportion to (he digestible 
oil and carbohydrates. The proportion necessary varies 
according to the age and stage of growth of the animal; according 
also as to whether the animal is pregnant or barren: and 
according to whether it is giving milk or being fattened for 
slaughter. This proportion is called the albuminoid ratio of 
the food. When the albuminoid ratio of a food is suitable for 
the pig’s requirements, 1 lb. of live weight increase should be 
secured from every 8 to lb. of meal consumed, but if the 
albuminoid ratio is not correct-, then 6 lb. of meal may be* 
required to produce 1 lb. of live weight increase. The albu¬ 
minoid ratio of any food is obtained by multiplying the amount 
of digestible fat by 2‘8 (because 1 lb. of fat is approximately 
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as eff^tire as 2*8 lb. of carbohydrate), adding this to the per¬ 
centage of digestible carbohydrates and dividing by the per¬ 
centage of digestible albuminoids. Taking the average analysis 
of barley meal as follows:— 

DigutihU DigestihU 

Albuminoids. Oil. 

per cent. per cent. 

7 1.6 

1-5 X 2*3 


The albuminoid ratio of barley meal = 1_: 9* 6 

The following is a classification* of concentrated foods used 
in pig feeding, with their Albuminoid Batio:— 

Group I .—Foods Rich in Albuminoids^ containing SO per cent, or over. 

Albuminoid Ratio. Albuminoid Ratio. 

Fish Meal . 1 J i Decorticated Earth Nut Cake 1 : 1 

Dried Yeast .1 : d Linseed Cake. 1:2 

Group II .—Foods moderately Rich in Albuminoids^ 17-30 per cent. 

Albuminoid Ratio. Albuminoid Batio. 

Beans and Peas . 1 : 2f fDried (irains ... . 1 : 

Maize Gluten Fee»l . 1 : 3J Coconut Cake ... . 1:4 

tPalm Kernel Cake . 1 : 

Grot'I’III .—Foods Poor in Albuminoids (under 17 per cent.) and Rich in 
Carbohydrates (over 50 per cent.), 

Albutnitiuid Ratio, Albuminoid Ratio. 

fBran . 1 : 4J Wheat. I : 7^ 

Pollards . 1 : 5 Barley. 1 : 94 

Maize Germ Meal . 1:7 Meal . 1 : 10 

fOats .1 : 7 Maize ... ... ... 1 : 11 

*Based on th« classification in “Feedingof Dairy Cow.s,” by .1. Mackintosh. 

■fFoods fairly high in fibre and of only mcxierately goo<l digestibility. 

Feeding Standards lor Different Classes of Pigs.—^The 
approximate ratios found to be suitable for pigs are as follows :— 

Albuminoid Ratio. Albuminoil Ratio. 

Lictle PigB, 3-6 weeks old ... 1 : 4 to 6 1 n-pig gilts and at)ws ... 1 : 6 

Young Pigs. 6-12 weeks ol<l 1 : 6 to 0 Sows in milk ... ... 1 : 5 

Fattening Pigs . 1 : 6 tu 8 Stock Boars. ] : 6 

It is not suggested that these figures are mathematically exact, 
but at the present stage of our knowledge of feeding they form 
the most useful and simple scientific check on rations which 
we have For the past two years we have made up our rations 
for the commercial herd of pigs on the Experimental Farm on 
this basis, and after trying other methods,of checking, such as 
estimating the digestible protein and starch equivalent and the 
total number of food units, we have abandoned those in favour 
of the simple albuminoid ratio check. Close observation of the 
results has shown the latter method to be sufficiently accurate 
for practical purposes. It will be clear that in making up a 
ration, tme would look to Group I or Group 11 to find the 
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requisite albuminoidB. The foods at the top of Group III, e.g., 
poUards, are well balanced. Pollards have long been known as 
a safe food for young or breeding stock, whereas those at the 
bottom of Group III are essentially fattening foods. 

Notes on Feeding Stulls. Qroup I. — Fiah Meal. —^It has 
been found that fish meal has a special value in feeding pigs. 
This may be due to the'nature of its protein and its high content 
of mineral matter. Pigs apparently require some protein of 
animal origin and this can be supplied in the form of fish meal, 
meat meal or dried blood. The two latter are somewhat dan¬ 
gerous on account of the risk of disease. It is generally believed 
that 10 per cent of fish meal will supply all the mineral matter 
requiied by the pig. In order that the carcass may not be 
tainted with the smell and flavour of fish, it is most important 
that a good brand should be used and that the quantity should 
not exceed 10 per cent, of the ration. A good brand of fish 
meal should not contain more than 4 per cent, of oil or 8 per 
cent, of salt and should be guaranteed as made from sound white 
fish only. An additional safeguard against tainting can be 
secured by discontinuing its use during the last fortnight or 
three weeks of fattening. 

Dried Yeast .—In addition to being rich in albuminoids, 
dried yeast contains the Vitamin B. In use it has the rather 
serious drawback that it sets up fennentation when mixed with 
anything of a sugary nature. 

Decorticated Earth Nut Cake should only be used in small 
quantity and for adult pigs, as it is apt to cause scouring. 

Linseed Cake —At the rate of about 10 per cent, in the ration, 
linseed cake is a most valuable food for maintaining health and 
producing “ bloom ” of coat and skin. If \ory rich in oil and 
fed in fairly high quantities to sows in milk it is liable to cause 
<he little pigs to scour. Used in excess of 10 per cent, to fat¬ 
tening pigs it may produce a soft yellowish fat. 

Group II. — Beans and Peas are the two home-grown foods 
richest in albuminoids. Both have a somewhat binding effect 
and should not exceed a quarter of the ration. 

Maize Gluten Feed is a by-prodi.tt from maize. It'is a good 
pig food without any apparent bad effect on the pork or bacon. 

Palm Kernel Cake is now fairly extensively used. It is 
usually cheap but it is not a high class feeding stuff and 
is rather unpalatable and not very highly digestible. It should 
not be fed to young pigs, and should never exceed 20 per cent, 
of the ration. Palm kernel meal (extracted) is an inferior food. 
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Dried Grains in small quantity not exceeding 10 per cent, help 
to stimulate milk production in sows. As a food, however, they 
are rather fibrous and of low digestibility. 

Coconut Calce is fairly similar to palm kernel cake. It will 
soak up very large quantities of water. It is quite a useful 
feeding stulT if not used in too high proportion in the ration. 

Bran contains a good deal of fibre and on that account should 
be limited to 10 per cent, of the ration. It has a mild medicinal 
action and when fed wet acts as a laxative. It is good for sows 
just before and after farrowing as it prevents constipation and 
stimulates milk production. 

Pollards are too well known to require comment. They form 
the safest pig food that we have. 

Maize Germ Meal should consist of the germ of the maize 
grain. It has a high oil content and is therefore slightly laxa¬ 
tive. If used in excess the oil may have a harmful effect on 
the carcass. 

Oats contain so much Imsk that they are not specially suitable 
for pig feeding. If the husk can be got rid of, the oat meal 
forms a wholesome feeding stuff. 

Wheat is best used in small proportion mixed with other 
feeding stuffs. If used too liberally it makes the ration pasty 
and sticky, causing indigestion. 

Barley is the. staple fattening food. It is highly digestible. 

Rice Meal is high in oil and fibre. If used in quantity it 
produces rather an inferior type of carcass. It is low in mineral 
matter and this possibly explains the common belief that rice 
meal causes lameness. 

Maize is very starchy and forms a fattening food. If used in 
excess it produces a type of carcass which is strongly objected 
to by bacon curers. The lean of such a carcass is not of good 
quality and the fat is soft and oily. 

Mdk .—Whole milk is a nearly perfect food and is almost 
entirely digestible. Separated milk, which is more commonly 
used in pig feeding, is invaluable for young pigs and 
sows in milk. As most of the fat has been removed it has a 
slightly binding tendency. Some of the Pat Soluble A vitamin 
has been removed but the other vitamins are still present along 
with the mineral matter. One gallon of separated milk is 
roughly equivalent to 1 lb. of digestible mixed meal. 

Whey is milk from which the greater part of the fat and pro¬ 
teins have been removed. gallons of whey would be roughly 
equivalent to 1 gallon of separated milk or 1 lb, of digestible 
mixed meal. 
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Dry Feeding. —Dry Feeding has been under trial and investi¬ 
gation on the Northamptonshire Experimental Farm, Moulton, 
since July, 1922, and the results obtained here and elsewhere 
would appear to indicate that dry feeding is likely to play an 
important part in the economics of pig-keeping in the future. 
The established system of feeding wet food, in a more or less 
liquid condition, entails much labour where pigs are kept on a 
commercial scale. Unless the pig attendant is thoroughly 
skilled and highly intelligent, the quantity of water in the food 
is not varied as it should be according to the pig’s requirements, 
especially as affected by weather and atmospheric temperature, 
with the result that in cold weather pigs are frequently forced 
to consume more water than they either need or want, while in 
warmer weather they may not receive enough. With dry feeding 
and the provision of a constant water supply in the pen or run, 
this most important matter is controlled by the pig itself. The 
pig drinks just what it requires, and this is a most vital point 
in feeding both in the matter of health and development. 

Digestive troubles and colds, which frequently occur in winter 
and develop readily into pneumonia or other lung affections, 
can often be traced to giving too much water under the wet 
feeding method, and the chill to the system which this entails. 
Our experience and observations confirm the opinion that such 
disorders are less common with dry feeding. With an efficient 
type of feeder, the food is always quite sweet, and for young 
pigs in particular this is a very important detail. Sour food is 
one of the commonest causes of illness. Pigs when dry fed, 
masticate their food. Mastication is the first process in efficient 
digestion. Fjfficient digestion and absorption should mean that 
less food is required to produce 1 lb. of live weight increase 

The practice of dry feeding goes best with the open-air system 
of pig-keeping. It can, however, be practised in yards or pens, 
but it is important that dry fed pigs should have adequate 
facilities for exercise. 

It has generally been found advisable to allow an unlimited 
ration to fattening pigs, and to young pigs up to th§ age of 
about 16 weeks. When this is done the feeder can be filled up 
to its capacity and the pigs allowed to help themselves. It is 
therefore unnecessary to provide feeding accommodation so that 
all the pigs concerned can feed at one time. A feeder which 
will accommodate say 12 pigs at a time will be sufficient for a 
bunch of three or four times this number, and even the smallest 
and most weakly pigs will have ample opportunity of feeding. 
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an all the pigs will not want to feed at once. For breeding stock 
the limited ration is the most satisfactory method. When 
limited to a few pounds a day. it is necessary to put the whole 
ration in the feeder once daily, or to halve it—^putting half in 
in the morning and half in the afternoon. When limited rations 
are used, sufficient feeding space for all the pigs to feed at 
one time will be required. Even where the food is given in 
two portions daily there is saving of labour compared with the 
wet method of feeding. 

In-pig sows up to three weeks before farrowing have done 
extremely well on 2 to 8 lb. of dry meal per day in winter and 
less in summer, together with green stuff, roots or potatoes. 
When potatoes are fed in quantity it is necessary that the meal 
should be specially rich in albuminoids. On a modified open- 
air system, for stores and breeding stock, including sows up to 
shortly before farrowing, dry feeding is satisfactory and 
economical. 

In the case of fattening pigs, there is considerable difference 
of opinion. Such experiments as have been carried out are 
hardly conclusive. It is essential that the pigs should not be 
allowed to become costive. To prevent this they must receive 
either green food or roots, or the ration itself must be suffi¬ 
ciently laxative. This has been secured here by the inclusion 
of a small percentage of crushed linseed or linseed cake. 

In practice, when preparing pigs to be sold as medium pork 
(100-120 lb. dead weight) and for bacon (140-170 lb. dead 
weight), it has been found satisfactory to run the pigs on arable 
land crops on dry food, and then to have them in yards at the 
farm buildings for the last three or four weeks before disposing 
of them, and to feed them on wet food. It is a convenient time 
to discontinue the use of fish meal when the pigs are put on the 
wet food. This ensures that there is no possibility of the carcass 
being tainted. 

Dry Feeders .—A dry feeder should have the following quali¬ 
fications:—(1) It should protect the food from wind and rain 
and from birds and vermin; ^2) it should be possible to regulate 
the supply of food so that it will run slowly from the hopper and 
not accumulate in the trough; (3) it should be easily movable; 
(4) it should be as simple as possible in construction; (6) it 
should be durable and not easily broken or damaged, moved or 
upset by pigs. After extensive trials with the principal makes, 
we have not yet found a perfect dry feeder. 
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THE CULTIVATION OF SUGAR BEET. 

Alfred Wood. F.C.A., 

Secretary of the British Sugar Beet Growers' Society and 
Secretary and Assistant Secretary, respectively, of the 
Kelham and Cantley Beet Sugar Factories. 

Kature of the Crop. —The sugar beet is a root plant of the 
same family as the mangold. Properly cultivated it is a long 
tapering root, of a shape and colour similar to a parsnip, but 
larger and broader at the top (Fig. 1). Its weight, excluding 
the crown and leaves, averages from 1^ to 2 lb. If through 
shallow cultivation it develops iangy roots it loses in sugar 
content. It has a heavy green foliage. Unlike the mangold it 
grows almost entirely below the surface. The beet develops 
innumerable rootlets and root hairs, absorbing w'-iter and plant- 
food to feed the plant, which permeate and ventilate a wide radius 
of soil (Fig. 2). These are detached in the act of lifting the 
beet. 

Sugar Content. —Formerly the sugar beetroot (or white man¬ 
gold) only contained 6 per cent, of .sugar, but after selection of 
seed over many years the plant now produces and stores in ^he 
root from 15 to 20 per cent, of its net weight of sugar. .Ml 
commercial seed used in sugar beet cultivation for the produc¬ 
tion of sugar is grown from “ mother seed,” which is carefully 
propagated from year to year at seed producing stations under 
the control of scientists trained in this special branch of the work. 
If seed were grown the second year from the commercial sugar 
beet the plant would be inclined to “ throw back,” and the beets 
grown therefrom would be of no value for snear production. The 
sucrose or sugar in the beet is the product of air. light and water. 
It is produced in the leaves and stored in the root. When the 
leaves have done their work they become greenish yellow and 
wilt. The top or crown of the root (from below the lowest leaf 
or bud) is removed on the field (Fig, ll as it contains the smallest 
percentage of sugar and the greatest amount of impurity. It is 
therefore useless for sugar extraction, and is in fact' harmful 
to the manufacturing processes. 

Climate. —^It has been proved that the climate of England 
is eminently suitable for the crop. This was amply shown in 
the bulk cultivation of beet which took place during the excep¬ 
tionally sunny but dry season of 1921, and the correspondingly 
wet and sunless season of 1922. In both these years the sugar 
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content in the beet averaged over 16 per cent. The Eastern 
Counties of England most resemble the jchief beet-grovnng 
districts of the Continent, but satisfactory crops of beet have 
been grown in.most parts of this country south of the Humber, 
and there is no reason to suppose that the crop might not be 
successfully grown still fai*ther north. 

Soil. —The best soils are deep loams, well supplied with lime 
and organic matter. Any free-working soil, however, adapted 
for growing roots, barley or potatoes should grow beets well. 
Even with strong clays the beet can be made to thrive with 
liberal treatment of the soil, the main objection being the 



Fig. 1.—A typical Sugar Beet, showing correct Method of Topping. 

increased labour in lifting a deep root, although a high sugar 
content is usually obtained. Very shallow soils should not be 
used. Instead of a long tapering root, the beet takes a mangold 
shape and develops fangy roots. Deformed roots are also caused 
by insufficiently drained soil 

Botatiott. —Sugar beet can be grown several years in succes¬ 
sion on the same land, but this is not recommended. Each 
year the crop becomes lighter and is more liable to attack by 
pests, especially if the tops and leaves have been t>loughed in. 
It is more economical to grow the beet crop as the 
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cleaning crop in the rotation, replacing mangolds, swedes or 
common turnips, to be followed by wheat, oats or barley 
and seeds. It is sometimes taken after a root crop, after a 
clover ley broken up early, or after peas or beans. There is 
no hard or fast rule for the place of sugar beet in the rotation. 
The farmer will decide, as with his other crops, according to the 
specific conditions of his own farm. 



Fio. 2.—The Sugar Beet’s Action on the Soil during growth. 

Cultivation. —The cultivation of the beet crop is similar to 
that required for mangolds. Deep working is essential in the 
case of sugar beet. Preparation should take place as soon after 
harvest as possible. As soon as the cereal crop is clear of the 
field, weed and other seeds begin to gi'ow, and their growth can 
be encouraged by light cultivation, not more than 8 fn. deep, 
by skim plough or cultivator. After fourteen days to three 
weeks the land should be thoroughly cleaned of surface rubbish. 
Farmyard manure (10 to 12 tons per acre) is then carted on 
and ploughed in deeply to a depth of 10 in. or more and the 
land then left to be pulverised by the winter frosts. This would 
avoid spring ploughing, as a friable soil will be secured which 
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should be well worked in April in time for sowing. The roots 
must be given every opportunity of going deep. The under soil 
must therefore be thoroughly pulverised, while the upper soil 
should be more compact so as to give a downward direction to 
growth. 

Manuring. —Practically all the manure in the rotation is 
applied to the sugar beet crop, the succeeding crops requiring 
VO manurial assistance. The beet crop will not exhaust the 
soil and the manuring together with the thorough cultivation 
improveo and cleans the land for the succeeding crops. 

The sugar beet uses relatively large quantities of potash, but 
not so much nitrogen or phosphoric acid. Nitrogen stimulates 
the leaf growth. Potash is closely associated with the formation 
of sugar in the leaves. Phosphates are required less for the pro¬ 
duction of beets than for the formation of seed, which is not 
required in beet cultivation for sugar production. Beets which 
run to seed in the root year are starved in sugar content, and 
are useless for sugar manufacture. They should be taken out 
as they appear. They should never reach the factory as they 
are injurious to the working of good roots. 

In general the manurial treatment required for a successful beet 
yield is that usually applied to secure a good potato crop. 
This will vary in different localities according to the nature and 
condition of the land, and the manuring of preceding crops. 
The experienced grower will manure his land according to his 
intimate knowledge of his own farm, making comparative testa 
to secure the best results, and no two growers will be found to 
pct exactly alike in this respect. The following examples are 
therefore given with reserve, merely as an approximate guide 
to the new grower as to the relative values of the different 
manures on all soils, the quantities, in actual practice, being 
increased or reduced according to the condition of the land and 


the variations of the soil: 

7. Jfft an/ Soils 2. Mediuvi Soih 

S. Lu/hfSoih 

Farmyatd Manure . 

10 to 12 tons 10 to 12 tons 

10 to 12 tons 

Lime. 

1 cwt. 2 cwt. 

2-3 cwt. 

Phosphates (30 % to 35 %) ... 

() cwt. 4 cwt. 

2 cwt. 

Potassium Salts (20 %) 

1 cwt, 3 cwt 

5 cwt. 

Sulphate of Ammonia 

1 cwt. 1 cwt. 

1 cwt. 

Nitrate of Soda . 

1 h cwt. 1 i cwt. 

li cwt. 

The farmyard manure 

and lime should be applied in the 


autumn, the phosphates (unless in the form of basic slagl and 
the potash in the spring. The sulphate of ammonia should l>e 
harrowed in when preparing the seed bod, and the nitrate of 
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soda should be used as a surface dressing in t\ro parts, half 
after the first hoeing and the rest after the singling has been 
completed. 

Drilling. —Seed is always supplied by the factory at cost 
price, and only beets grown from this seed are accepted. It is 
not possible to lay down a fixed date for drilling, as weather 
conditions vary from year to year. As the factories require 
some of the beet of each gi-ower early in October, it is advisable 
for a grower to drill part of his acreage not later than the middle 
of April, but it is wise not to sow earlier. If sown earlier the 
early mild weather encourages growth, and if the later colder 
weather brings growth to a standstill fora time, the roots may then 
develop a tendency to run to seed. Early drilling will always 
enable a grower to re-drill if a satisfactory plant is not obtained at 
the first drilling. Where a large area is grown by a farmer, he 
should drill at three different times at intervals of 10 to 14 days. 
The beets will not then require singling or hoeing at the same 
time, and as they also do not ripen at the same time the average 
sugar content at delivery is kept higher >^cau?e the factory 
requires deliveries for manufacturing in equal quantities during 
the season from Ist October to 20th December. A good seed 
bed is essential. A faulty seed bed is oft(m the cause of patchy 
fields of plants. Drilling in a well-prepared seed bed gives the 
most successful results if the drilled rows are slightly pressed 
down by small rollers fixed behind the coulters. This has the 
advantage also of indicating the drilled rows, and a first hoeing 
can be done if found necessary even before the plants appear. 
The seed should he drilled on the flat in rows from 16 to 18 in. 
apart, preferably 16 in., and not more than 1 in. deep. Not less 
than 15 11). of stu^d j)er acre should be drilled; abroad as much as 
25 to 30 Ih. are drilled. It pays to be generous with seed. This 
reduces the risk of poor germination and of plants being attacked 
hv pests. It gives greater scope for securing a good ‘‘ stand/* 
that 18 to say, the number of good plants per acre, and thus 
avoids a ** thin ** crop. If the plant is not coming up evenly 
the germination can usually be assisted by rolling, preferably 
across the rows. If the rolling is done early in the morning it 
helps to keep down pests. 

Hoeing. —Success in sugar beet cultivation depends very 
largely on the singling (thinning^ and hoeing of the sugar beet 
crop. The object is to cause all the efforts of growth to be 
concentrated upon the best plants which are being isolated to 
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create the sugar. Horse-hoeing ^ould be done early, thoroughly 
and continuously until such time as it is no longer possible, 
owing to the rows being covered by the leaves of the plants. It 
should be commenced as soon as the plants in the row reveal 
themselves. Light draught horse hoes as used in America and 
Denmark are recommended. They are fitted with protecting 
disc coulters for the first early hoeing, replaceable by duck foot 
and angle tines as required. They are capable of hoeing four 
rows at a time, and the tines can be adjusted by the driver to’ 
allow for any irregularity in the rows. As the leaves are the 
sugar-producing agent care should be taken not to damage them. 
In hoeing, the roots, unlike mangolds, should be kept covered by 
soil. Uncovered roots lose sugar content. Hoeing must be main¬ 
tained not only by the horse hoe between the rows, but by the 
hand hoe between the plants in the row. The beet crop compels 
the constant cleaning of the land from the moment drilling is 
started until the harvest begins. It necessitates special attention 
to the loosening of the soil between the plants. This allows 
light and air to penetrate the soil to the benefit of succeeding 
crops. Foreign experience has proved the value of this. 

Singling .—When the plants show four leaves they should be 
carefully singled. Singling consists of two operations. First, 
bunches of plants in the row are isolated by chopping out with a 
hand hoe all intermediate plants between each bunch so that the 
bunches are 12 to 14 in. apart. The chopping-out should be 
at least' 11 in. deep to clear away any seed not yet germinated, 
and the block should not be more than 1 in. wide. On the 
black fen lands, where beets are inclined to grow big and coarse, 
a higher sugar content will probably be obtained if the plants 
are singled 8 in, apart. The actual singling takes place by. 
loosening the soil in the bunch so that the plants fall apart, 
holding down the best plant it is intended to leave and removing 
all other plants and weeds in the bunch. Singling is usually 
paid for at piece-work rates. An experiment conducted in 
Germany showed the following results:— 

Timf> of f^mqUnq Yield in Tons 

At the proper time ... .. 15 tons. 

One week later . 13.5 „ 

Two weeks later . 10 „ 

Three weeks later . . 7 

It is therefore clear that the yield per acre and the percentage 
of sugar content depend very largely upon early and proper 
singling. 
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Xoistnm. —A good root, that is to say, a long single root 
without fangs, produces the highest sugar content, because 
its storage qualities are the greatest. In addition, it more 
readily withstands drought, as it reaches down more deeply 
for moisture than the shorter or deformed roots. 

Pests. —The sugar beet plant has been found to be less 
subject to attack by the mangold fly and other pests than the 
mangold plant. 

Harvesting. —Bipeness is indicated by drooping of the leaves 
and their changing to a yellowish-green colour. About three- 
quarters of the foliage should have wilted, but the central 
leaves should still be fresh and green. Lifting is done by two 
operations. A beet lifter (Fig. 8) is used to loosen the beets 
from the soil surrounding them. They are then pulled out 
by hand, two at a time, knocked together to remove as much 
soil as possible, and laid in rows or thrown into heaps. 



Fig. 3.—A Sugar Beet Lifter, adjustable for large or small beets. 

Topping (Fig. 1) is best done by one blow of a heavy knife. 
Unless carting is done promptly the heaps should be covered 
with the tops and leaves to avoid reduction of sugar content 
through frost or the action of the sun. When there is danger 
of frost they should be clamped like mangolds. Beets do not 
suffer from the frost before lifting. They should be thrown 
into the carts with beet forks (Fig. 4) having prongs with 
small globular ends which do not pierce the b^ts. 

Tops and Leaves. —The tops and leaves should be left on 
the field. They are equal in weight to 76 per cent of the root 
when topped. If ploughed in they are of considerable manurial 

a 
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value, but ma\ assist in giving new life to parasites, animal and 
vegetable, winch live on beets, if a beet crop follows on the same 
land. In foreign countnes they are considered of greater value 
if used for feeding direct off the land for cattle, sheep or pigs. 
It IB cu&tomarv abroad in the autumn to take the tops and leaves 
to the fields where cattle are still grazing, as they cause a heavy 
milk flow. They are also ensiled to serve as a winter food. They 
should never be fed wet oi diitv, <ind should be used carefully 
as they have a somewhat laxative effect. 


ni<X t t} 



Fig 4 —A rork for hamlling Bfotfr 

Yield. —The jield varies according to the land on which the 
beets aie giown as well as the care taken in preparing the 
land and in the after-cultivation. A fair average crop is 8 to 
12 tons of washed and topped loots Some districts, such as 
the Fen country, can produce crops up to 14 or 18 tons. The 
lighter crops often give a comparatively greater percentage of 
sugar content. 

Sugar Beet as a Cattle Food. —The sugar beet is used mainly 
for conversion into sugar and is most profitably disposed of to 
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a factory, but it can also be used as a food for stock. In cases 
where a trial crop is grown which cannot be sent to a beet 
sugar factory, the crop may be fed as follows :—4 lb. of sugar 
beet (as topped) may be substituted for 8 lb. of mangolds or 
1 lb. of cereal meals in a mixed ration. 20 to 80 lb. may be 
fed daily to dairy cows, as much as 50 lb. to fatting cattle, 
10 lb. upwards to young cattle, and 10 lb. downwards to 
calves. For pigs, 1 lb. of barley can be replaced by from 4 lb. 
to 8 lb. of sugar beet in a mixed ration. The use of the whole 
sugar beetroot as a food for stock has no special value as com¬ 
pared with mangolds, though they are particularly suitable for 
pig feeding. On the other hand, the value of the tops and leaves 
and of the dried sugar beet pulp from the factory for this purpose 
cannot be over estimated. 

Delivery to the Factory. —The price paid by the factorj* is 
a delivered price per ton of washed and topped beets and varies 
according to the sugar content in the root, as ascertained by 
the factory chemist. A calculation is made of the percentage of 
taro deliv('red by the grower in a fair sample which is washed 
and re-topped fif necessary). Tt is therefore to the grower’s 
interest (a) to top correctly, and (h) to send the roots as free 
from dirt as possible, as he will be paving carriage upon weight 
for which he does not receive payment. The roots are washed 
at the factory and not by the grower. As the sugar content 
is ascertained from a sample of the roots in the form in which 
they t'nter the factory, and as the top contains a negligible 
amount of sugar, if the grower does not top properly, he will 
also reduce the proportion the sugar content bears to the 
weight of the whole root. This is important to him in its 
effect upon his price. If his yield is low through inattention 
to the points set out above, he will reduce his profit per acre, 
as he is paid according to the actual net tonnage delivered. 
He should also fully load the railway trucks, as the carriage 
rate for beet is fixed upon a minimum load of six tons. Other¬ 
wise he will again lose through excessive carriage charges. 

By-Products. —The grower is always allowed, under the beet 
contract, to purchase back from the factory up*to 5 per cent, 
of the net weight of beet delivered in dried beet pulp at the 
special price stated in the contract. This product is the main 
by-product of the factory and is a valuable food for stock, 
increasing the yield of fattening cattle and the milk flow of 
dairy cows. He is thus enabled to return to his land what the 
'sugar beet crop has taken from it, and the dried pulp acts as 

B 9 
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a substitute for the mangolds or swedes he would otherwise 
have grown for consumption on his own farm. This completes 
the agricultural circle, as it were, so that he has only taken 
from his land the sugar which has not drawn upon its fertility. 
On the contrary, the land has been made more productive 
for the crops following in the rotation. In foreign countries 
it has been proved that sugar beet increases the yield of the 
corn crops that follow by 10 to 16 per cent., and farmers are 
now beginning to testify to similar results in this country. 

The Orowers’ Betum. —In 1922 the factory offered 82s. per 
ton of washed and topped roots put on rail. In addition, 28. 
was added or deducted proportionately for each 1 per cent, of 
sugar content above or below 15J per cent. The average sugar 
content over the whole crop was slightly over 16J per cent., so 
that the average return to the farmer was 84a. per ton on rail. 
Though costs of growing varied in different districts and 
according to the experience of the grower or his labour, it was 
acknowledged generally by the growers that their beet crop 
yielded a very satisfactory profit. For 1923 the price is 40 b. 
per ton of beet delivered at the factory. There is again a 
variation in price if the sugar content is above or below 15J per 
cent., 2a. 6d. being added or deducted proportionately for each 
1 per cent, above or below that basis. There is, however, 
in 1928 a further variation according to the average sale price 
of sugar realised by the factory; Is. per ton of beet is added 
or deducted proportionately for each Is. or fraction thereof in 
the price of sugar above or below 40s. per cwt. The price ot 
sugar at present is 64s. 6d. per cwt., so that if this be the 
realised price and the grower secures an average sugar content 
similar to that of last year, viz., 16J per cent., he would 
receive a return of 578. per ton of washed and topped roots 
delivered at the factory. Allowing for a probable fall of 5 b. 
per cwt. in the price of sugar, he would still receive 52 b. as 
a delivered price, and as the average carriage, having regard to 
recent reductions in the rates, will probably be 6 b. per ton, 
he would then receive 478. per ton on rail for his beets instead 
of 84s. last year. Further reductions often accrue through 
delivering to the factory direct by cart or lorry, thus saving 
railway freight and one handling. 

Cost of Production. —With regard to the cost of production, 
detailed costs are often misleading and can never be ascertained 
with accuracy for purposes of average, yet it is generally found 
that the total cost, whatever the variation in specific itema 
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may be, approximates the same figure. Prom inquiries as to 
experience to date, the British Sugar Beet Growers' Society 
came to the conclusion that £15 might be considered as a fair 
average cost under present conditions of growing an acre of 
beet and putting the produce on rail. In some cases, however, 
the cost has not exceeded £12. It was also found that as the 
greater portion of the cost of a crop of beet consists of labour, 
considerable economies are possible as the grower becomes more 
experienced. Taking specific districts, however, such as the 
Spalding area, the cost per acre might reach £20, but 
the grower, as a rule, secured a much greater yield, which 
has more than compensated for this additional cost. The 
Society also found that the average yield under normal con¬ 
ditions might be taken at 10 tons per acre, although on 
account of certain special circumstances there was a lower 
average yield last year, and although in the previous year, in 
the areas serving the Kelham factory, the average yield was 
higher. An acre yielding 10 tons of beet might therefore be 
considered to cost not more than £15, and might cost not more 
than £12. This gives the cost per ton of beet at 248. to SOs. per 
ton on rail, and with a greater yield a lower cost still. For this 
reason it is desired to emphasise the importance of the notes 
on hoeing and singling. Each ton of yield lost through unsatis¬ 
factory cultivation seriously reduces the growers' profit. 

DATES OF BLOSSOMING OF APPLES 
AND PEARS. 

H. V. Taylor, A.R.C.S., B.Sc., 

Mhiistry of Agriculture and Finhcries. 

The growing of apple trees in this country has occupied 
the attention of many people for hundreds of years, but few 
have been sufficiently interested to carry out annual observa¬ 
tions and record systematically the behavior of the different 
varieties. Possibly trees are not favoured for observation 
work for the reason that results can be obtained but slowly and 
bold out little promise of completion in any one lifetime. The 
ohoice of such a plant would only be made by one possessed 
of great patience, and with little desire to pu^ matters with 
great speed. All workers on pomology are aware of this and 
will appreciate the work which has done by Mr. James 
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Ddale, the experienced horticulturist of Worcestershire, whose 
observations on fruit trees have been made over a period of 
20 years, and the work of Mr. Cecil H. Hooper, who has 
worked out statistics and averages to utilise Mr. Udale's records 
of tlie blossoming and fruiting of many varieties of apples, 
pears and plums. The chances afforded to Mr. Udale do not 
come to all. He established, in 1896, an experimental fruit 
plantation at Droitwich for the Worcestershire County Council, 
and was thus able to start his work early in the life of a new 
plantation and to continue to record the behaviour of these 
tree‘s as the> grew and came into bearing. The records com¬ 
menced in 1896 and wore completed in 1920. For the purpose 
of Tables I and II the figures for the first four years have been 
omitted. 

Particular attention was given each year to the dates of 
flowering of different varieties and to the yield of each individual 
tree. The figures for yield can be of less use or importance for 
peimanent records chiefly because of the varying factors in 
each locality which influence the crop. Some factors vary with 
every plantation and constitute a great uncertainty in the 
problem. Nevertheless the crop records are not without their 
interest and use, if their limitations are accepted and properly 
understood. The records of the date of blossoming are of more 
value, though, even in this case there is a little uncertainty as 
to the influence of the stock on the date of flowering, and it 
is feared that information is lacking as to the type of stock 
used in the Droitwich gardens. 

Apples. —There is a tendency for growers, at the present 
time, td limit the number of varieties of fruit to a few com¬ 
mercial kinds, which for trade reasons is both desirable and 
necessary, but as this may lead to the planting of large blocks 
of varieties the flowers of which are self-sterile, or are self- 
fertile to only a small degree, it becomes necessary for the 
planter to have accurate knowledge both as to the degree of 
self-fruitfulness and as to the period the variety is in blossom. 
With the self-sterile and partially self-sterile varieties such 
as Beauty of Bath, Cox’s Orange Pippin and Grenadier, it 
becomes necessary to plant varieties which can serve as 
“ mates ” or pollenizers, and an important matter of this kind 
should not be left to chance. The pollenizer can only be of 
use if its pollen is ready when the flowers of the self-sterile 
variety are ready to receive it, and thus it is necessary to plant 
varieties with a common flowering period, or, at any rate, 
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varieties with flowering periods which overlap considerably. 
Mr. Udale found with apples that the longest period between 
the blossoming of the earliest and the latest varieties was 81 
days, which is a very considerable range, but that the average 
range was about 16 days. 

The records from Mr. Udale’s observations are shown in 
Tables I and II, from which the order of flowering of the varieties 
can be seem. Based on these records and those obtained by 
observers in other parts of the country, the order of flo\vering 
is placed as follows :—* 

Earliest - Irish Peach (FI), Warner’s King (F2), Bismarck (F3). 

Early - - Beauty of Bath (S), Stirling Castle (FI). 

Mid-Season James Grieve (F3), Gladstone (F.3), Allington (F2), Rival (F2), 
Cox’s Orange (S), Early Victoria (FI), Braiuley (F3), Lord 
Grosvenor (FI), Ecklinville (F2), Worcester Peannain (F3), 
Grenadier (S oi F3). 

Late - - Lord Derby (FI), Lane’s Piince Albert (F3), Newton Wonder 

(F3), Annie Elizabeth (F3). Lady Sudeley (S or F3), 
Blenheim Orange (S). 

Very I/tie - Royal Jubilee (S). 

Mr. Udale’-s and ]\Ir. Hooper's records will also be of use 
in assisting growers situated in exposed places or in places 
subject to late frosts, to select varieties which come into 
blossom at less dangerous periods. The varieties of apples that 
lipen first do not necessarily blossom first, for Mr. Udale found 
that the very late dessert apple, Sturmer Pippin, flowers early 

Table I. 

Average Order of Blossoming and Yield of Apples at the 
Worcestershire Experiment Garden, Droitwich, 

1900 to 1920. 




Yield in 

jt rerayc yield 

Variety. 


SI years. 

per tree per 



'lb. 

year in lb. 

Bismarck 

hush 

l,340i 

64 

Stirling Castle 

bush 

1,481 

70 

Sturmer Pippin 

bush (2 trees) 

1,590} 

38 

Lord Grosvenor 

bush (3 trees) 

5,154.1 

82 

Ecklinville Seedling 

bush (3 tree*?) 

3,802 

60 

Mr. Gladstone 

bush 

305 

14 

Worcester Pearmain 

bush, unpruned 

1,715 

81 

Cox’s Orange Pippin 

bush 

466} 

22 

Bramley’s Seedling 

standard 

3,176 

151 

Lane’s Prince Albert 

bush 

3,557} 

169 


* The letters after the names of the apples and pears signify that the 
variety is (S) solf-sterile, (FI) partially self fertile, (F2) occasionally self- 
fertile, (F3) very rarely self fertile. 
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whereas Gladstone, one of the earliest dessert varieties flowers 
fully a week later. The exact date at which the trees burst into 
blossom largely depends on the weather of the year. Generally, 
the end of April to the middle of May would be the average 
for the Midlands, but Mr. Udale found in 1914 that the period 
during which the earliest and latest apples began to blossom 
was 17th April to 29th April, and in 1920, 11th April to 
2nd May. In other years it was later. The order of blossom¬ 
ing of the different varieties is perhaps the only satisfactory 
way of collating these records. 

Pears. —With pears the interval between the date of 
blossoming of the earliest and latest blossoming varieties, as 
recorded by Mr. Udale in Worcestershire, was from 9 to 
86 days, with an average of 12 days difference, whilst in Kent, 
Mr. Hooper found the range to be 13 days in 1908 and 18 days 
in 1909. Jargonelle and Beurr4 d’Amanlis were the first to 
flower and Doyenne du Comice amongst the last, so that the 
chances of either of the former pollinating the self-sterile 
Comice would be small in normal years. Winter Nellis, Clapp’s 
Favourite, or Marie Louise, which flower only slightly in 
advance, should provide suitable pollen for Comice. 

Table II. 

Average Order of Blossoming and Yield of Pears at the 
W'orcestershire Experiment Garden, Droitwich, 

1900 to 1920. 




Yield in 

jiveragt Yield 

Variety, 


21 years. 

per tree per 



' 1h, 

year in lb. 

Beurr^ d’Xmanlis 

standard 

1,893 

90 

Marf^chal de Cour 

bush 

447J 

21 

Louise Bonne of Jersey A 

hush 

623 

26 

Louise Bonne of Jersey B 

bush 

760 

36 

Durondeau 

bush 

934 

44 

Beurre Superfin 

hush 

4G7 

22 

Marie Louise d’Uccle 

bush 

l,882i 

90 

Beurrfi Hardy 

bush 

1,266 

60 

Williams’ Bon Chretien 

standard 

1,189 

56 

Fertility 

bush 

4,706 

229 

Pitmaston Duchess A 

bush 

723J 

34 

Pitmaston Duchess B 

bush 

1,379 

66 

Clapp’s Favourite 

bush 

1,164 

56 

Winter Nellis 

hush 

219} 

10 

Marie Louise 

bush 

768} 

36 

Doyenne du Cornice A 

bush 

1,140* 

64 

Doyenne du Cornice B 

bush 

996 

47 
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The records of Mr. Udale are set out in Table II. Mr. 
Hooper, from these and other observations made in the south, 
places the varieties in the order of flowering as:— 

Earliest - Jargonelle, Doyenne cVEte. 

Early - - Beurre d’Anianlia (S), Conference (F2), Marguerite Marillot 
(F2), Beurr6 Clairgeau (S), Diirondeau (F3), 

Mid-Season Louise Bonne of Jersey (S), Emile d’Heyst (S), Clapp’s 
Favourite (S), Marie Louise d’Ucrle (S), FeitiKty (S). 
Catillac (S). 

Late - - Hessle (F3), Beurre Capiaumont (S), Dr. Jules Giiyot (F3), 
Doyenne du Comice (S). 

« * 

THE AGRICULTURAL CREDITS ACT, 

1923 . 

The Provision of Short-Term Loans. 

Objects. —Under Section 2 of the Agricultural Credits Act, 
1923, new facilities have been placed in the bands of farmers, 
small holders, allotment holders, and other agriculturists, for 
obtaining short-term loans. 

The object of this part of the Act, is the provision of 
machinery easily accessible to agriculturists, under which they 
can obtain credit to meet such expenses as the purchase of 
seeds, fertilisers, feeding stuffs, the purchase of breeding and 
other live stock, of machinery and implements, the erection of 
silos, bams, fencing, etc., the purchase of fruit trees, etc. 

OttUine of the Scheme. —^This will be done by establishing 
Agricultural Credit Societies which will be empowered, subject 
to certain conditions, to make loans to farmers, small holders 
or allotment holders, repayable within periods not exceeding 
five years, and which will also be entitled to assistance, in the 
shape of money advances from the State. 

The first point to be realised by those who wish to avail 
themselves of the credit facilities provided by this part of the 
Act, is that these facilities are limited to the provision of loans 
made by Agricultural Credit Societies to their members. The 
formation of such a society is, therefore, a necessary precedent 
to the making of any loans, and it is the first step to be taken 
in putting the scheme into operation. 

The distinctive features of an Agricultural Credit Society— 
such as is contemplated in the Act, are:— 

1. It rests oa the fundamental principle of the mutual responaihility of 
its members. 
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2. It is local—its members livmg within a comparatively small area and 

being known to each other. 

3. The liability of each member is limited to the full value of the shares 

in the society held by him. 

4. It may, subject to certain conditions, borrow money from the State 

for the purpose of making loans to its members, and may also, with 
the consent of the Minister of Agriculture, boirow from other 
soul ces. 

The Act provides that the share-capital of a society shall 
consist of an unlimited number of shares of £1 each, held by 
members ot the society, upon each of which a sum of 6s. has 
been paid up, and that the Minister may, subject to certain 
regulations, make advances to a credit society, provided that 
the total sum advanced to a society shall not exceed an amount 
equal to £1 for every £1 share held by the members upon 
which 6s. has been paid up. The paid-up share capital, plus 
this Government advance and any other sums borrowed with 
the consent of the Minister, may be said to ^form the total 
loanable funds out of which the society may make loans to 
its members. It is clear, therefore, that an essential condition 
for the establishment of such a society on a satislactory basis, 
is that the number of members, and the number of shai’es held 
by them, should be sufficient to provide the society with 
adequate funds in order to make it possible for it to carry on 
its operations successfully. 

The Formation of a Society. —When in any agricultural 
district there is a wish to form a credit society under the 
Agricultural Credits Act, the first step to be taken is for the 
promoters of the society to obtain from local agriculturists 
or others a sufficient number of promises to take up shares in 
the society to justify them in taking any further action. 

In doing so it should be borne in mind that although these 
societies are intended solely for the assistance of persons 
engaged in agriculture, membership is open to any person 
sufficiently interested in promoting the prosperity of local 
agriculture to be willing to lend his capital and his credit for 
that purpose. In this matter the founders will have to exercise 
their own judgment, although the advice of officers of the 
Ministry will be placed at their disposal. It is obvious, how¬ 
ever, that the larger the society, the more useful it will be, 
while it is hardly necessary to point out that the difficulties 
of initiating and carrying on a society with a very small share 
capital will be ver\ great indeed, if not prohibitive. 
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The next step in the formation of a society will be to obtain 
a copy of the Model Rules which have been prepared for 
adoption by such societies and will be obtainable from H.M. 
Stationery Office, Imporial House, Kingsvay, \V.C.2. These 
rules set out in detail the constitution of such a society, its 
method of operation, and the manner in which it must be con¬ 
ducted in order to conform with the provisions of the Agricul¬ 
tural Credits Act, 1923, and the Industrial and Provident 
Societies x4cts, 1893-1913, under the latter of which Acts, an 
Agricultural Credit Society must be registered. 

Steps must now be taken to register the society, and for 
this purpose a letter should be addressed to the Chief Registrar 
of Friendly Societies, 17, North Audley Street, W.l, asking 
for the necessary forms of application for registration. These 
application forms must be filled up in accordance with the 
instructions which accompany them, and returned to the 
Chief Registrar, together with the prescribed registration fee. 
The Industrial and Provident Societies Act of 1898, provides 
that no society can be registered which does not consist of 
seven members at least, and for the purpose of registry the 
application form must be signed by seven members and the 
secretary. These seven members are referred to in the Model 
Rules as “ the original members.’* 

The receipt by the promoters of an “ acknowledgment of 
registry ’ ’ from the Chief Registrar marks the coming into 
being of the society, and it is now enabled to exercise its 
functions both as regards lending money to its members and 
borrowing from the Minister. As soon as the society has 
thus been constituted, its first step will probably be to proceed 
at once with the allotment of shares in accordance with the 
society’s rules. On allotment tlie os. per share must be paid 
up by the members, and it is probable that at this point the 
society will find it necessary to open a banking account in 
accordance with its rules. 

For the next step it may be found most convenient at once 
to (‘all a summoned general meeting, to elect a committee and 
officers in accordance with the rules. 

The Making ol Loans. —As regards the making of loans to 
members and the application for advances from the Minister, 
this will necessarily involve very careful consideration by the 
committee of the society, both as regards the meth^ of 
making loans, and the appropriate time for making an applica¬ 
tion for an advance from the Minister. This is a matter of 
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special importance in the early stages of the society’s existence. 
The total funds within the control of the society at the begin¬ 
ning of its existence are:— 

1. The entrance fee of 28 6d. per member. 

2. The paid-up share capital of 5s. per share. 

3. The money advanced by the Minister of Agriculture, which is limited 

to a sum equal to the full value of the society’s share capital for the 
time being issued, but on this advapce the society must |)ay interest 
at a rate prescribed in regulations made by the Treasury, This rate 
is at present fixed at 5 per cent, per annum. 

From the foregoing the committee of a society should at 
once realise that an application for an advance from the 
Minister should only be made when the money is required for 
the immediate purpose of making loans to the society’s mem¬ 
bers, otherwise it will hold funds which are lying idle, but 
upon which it has to pay interest. Before any such applica¬ 
tion to the Minister is made, therefore, it would seem necessarj' 
for the society to consider any applications for loans from its 
members, and to reach a provisional decision as to the gross 
amount of such loans which it is prepared to make. It will 
then be in a position to apply to the Minister for the advance 
of a definite sum sufficient to enable it to make these loans, 
but within the limits of £1 for each £1 share held by the 
members. 

The Agricultural Oredita Account. —The circumstances just 
described in which a society makes application to the Minister 
for an advance in order to make loans to its members, in 
actual practice will not only occur once or at rare intervals, 
but will recur repeatedly. Moreover, when any of the loans 
to members, or part of the loans, are paid off, and the society 
has no immediate call on the surplus funds, the society wiU 
again find itself holding funds upon which it has to pay interest, 
but for which it has no immediate use. Under Section 2 fS) 
of the Agricultural Credits Act, provision is made for the 
opening of an account called the Agricultural Credits Account, 
into which shall be paid (a) such money as may from time to 
time be provided by Parliament towards defraying the advances 
and expenses of the Minister directed by this Section to be 
paid out of the Agricultural Credits Account, and (b) all sums 
received by the Minister in respect of advances made by the 
Minister under this Section. 

This account will be administered by the Ministry of 
Agriculture. From what has been said above (and this is a 
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point which will be shown even more strongly in the Section 
which follows) a credit society will not be able to afford to 
hold any substantial sum which has been advanced to it by 
the Minister, unless it is immediately required for making 
loans to members. When, therefore, a loan, or part of a loan, 
to a member is repaid and any money advanced by the 
Minister is not immediately required for the purpose of making 
further loans, it will be advisable for the society to refund this 
money to the Minister. It is true that the rules provide that 
a society may invest surplus funds in the Post Office Savings 
Bank or any savings bank certified under the Trustees Savings 
Bank Act of 1868, or with the approval of a general meeting 
in a trustee security, but it will probably be more convenient 
to refund to the Minister any outstanding advance, rather 
than to adopt this course. 

Administrative Expenses ol Society. —This is a point 
which must also receive the very careful consideration of 
persons engaged in promoting a society. It is essential to 
realise that the margin of money out of which the administra¬ 
tive expenses of the society are to be met will necessarily be 
very small. In the early stages of a society the money avail¬ 
able for this purpose will be (a) entrance fees of 2s. 6d. per 
member and (b) the interest on loans to members made out 
of the paid-up share capital of the society, and out of money 
advanced by the Minister, less the interest payable by the 
society in respect of the Minister’s advances and the dividend 
on the paid-up share capital. This point may be illustrated 


by the following example :— 

Nunibor of iiieiiibere of credit aociety (say) . ]0U 

Average number of shares held by each member (say) ... 20 

Total number of shares . 2,000 

Total paid-up shore capital (5 h. X 2,000) .. £500 

Maximum amount which may be borrowed from the Minister £2,000 
Total loanable funds (excluding entrance fees)... ... ... £2,500 


Assuming the lato of interest charged on loans to members is 6 per 
cent., and assuming the total loanable funds are lent to members for the 
first year, then— 


Interest on £2,500 at G per cent. ••• 

£150 

0 

0 

Interest payable on advance from Minister, 




namely 5 per cent, on £2,000 ... 

— £100 

0 

0 

Net income of Society from loans ... 

£50 

0 

0 

Entrance fees, 100 members at 2 b. 6d. 

-- £12 

10 

0 

Total income for first year. 

-- £G2 

10 

0 


Total income for first year ... 
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Out of this sum the whole administrative expenses of the 
society, as well as any dividend on the paid-up share capital 
should be met. It will therefore be clear that a society, the full 
value of whose share capital is £2.000, will only have a com¬ 
paratively small sum out of which to meet administrative costs. 

Steps are being taken with a view to organising Agricultural 
Credit Societies, by the Agricultural Organisation Society, 
40, Broadway, Westminster, S.W.l, from whom information 
and assistance in the matter may be obtained. Any further 
information may be obtained from The Secretary, Ministry of 
Agriculture and Fisheries, 10, Whitehall Place, S.W.l. 

WILTSHIRE COUNTY EGG LAYING 
TRIALS. 

Major R. F. Fuller. 

The Wiltshire County Council have recently completed their 
Third Annual County Egg Laying Trials, and a short account 
of our procedure, some of our difficulties and the results attained 
will be of interest, especially in those neighbourhoods where 
similar trials are being arranged. 

The Wiltshire scheme was the first of the kind to be put into 
operation with the approval and support of the Ministry of Agri¬ 
culture, and commenced in October, 1920. The Horticultural 
Sub-Committee was asked by the Agricultural Education Com¬ 
mittee to take over work in connection with poultry instruction 
in the county in January, 1920, and at the Sub-Committee’s 
first meeting it was decided to consult poultry keepers as to the 
steps which might be taken to improve the poultry of the county. 
At a conference of poultry keepers held in June, 1920, a scheme 
for holding laying trials in the county was strongly recom¬ 
mended. It will be readily understood that any such scheme 
requires the full support of local potiltry keepers. The scheme 
was approved by the Ministry in August and the trials were to 
commence on 1st Oct., 1920, and end on Slst July, 1921. 

The trials were intended to discover the standard of efficiency 
of the poultry in the county and to show the amount of variation; 
also to form a guide to the individual poultry keepers sending 
pens of birds as to the efficiency of their poultry, and to show 
those Mulh low records the desirability of grading up their stock. 

In order to be within reach of the county poultry instructor 
.a site was selected on the outskirts of Trowbridge on soil which 
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admittedly was far from ideal for poultry, but which was typical 
of a good deal of the heavy land in the neighbourhood. 

In the first year’s trials .50 pens of 4 pullets each were entered 
and each pen was housed separately. It was found that this 
manner of housing was too expensive and for the second year’s 
trials, commencing October. 1921, the houses and runs were 
modified and adapted so that six pens (24 birds) were housed 
together, thereby saving labour both in heeding and trap-nesting, 
and at the same time increasing the number of birds in charge 
of the manager from 200 to 284. The alteration did not seem 
to make any appreciable difference to the birds. 

The first difficulty was that the houses and runs were not quite 
finished by the date stipulated and the date of commencement 
had to be postponed until 15th October. This may have con¬ 
tributed to the fact that 70 birds commenced to moult in the 
first month. 

During the first winter laving was severely checked owing 
to the runs becoming flooded during heavv rains. Surface drains 
had to be cut to run the water away, and the altered houses 
were, in September, 1921. moved to another part of the same 
field. The hot summer of 1921 was hard on the houses, and 
during the early part of the following winter we were troubled 
occasionally by the wet getting in. The third year’s trials were 
held on the same site as in the second year, and the runs, B2 
yards long by 18 yards wide, were in quite good condition. 

The Coinmiftee considered the results of the first year’s trials 
quite satisfactory from an educational point of view. An average 
of sixty to seventy local poultry keepers per week attended at 
the trial ground and took a great interest in the methods of 
management, etc., and, in the opinion of the poultry instructor, 
small poultr}^ keepers obtained greater benefit from such visits 
to the trial ground than from lectures. Visitors have in the past 
been allowed at any time on week days, but it is found that this 
sometimes interferes with the work of the manager and in future 
it is proposed to limit visits to two days per week except by 
appointment with the county poultry instructor. 

In order to increase the interest in the trials. Cups and other 
prizes for pens and birds showing the best score value were pro¬ 
vided privately from non-county funds. These prizes the Com¬ 
mittee decided should be based on the value of eggs produced 
rather than the number, in order to emphasise the importance of 
breeding pullets that lay first grade eggs during the period of 
high prices. The eggs were graded in accordance with the 
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methods of the National Utility Poultry Society and priced each 
week according to the prices published in the Ministry’s Agri¬ 
cultural Market Report. In the future the grading of eggs will 
be as decided at the Conference of representatives of the various 
laying trials at Harper Adams College, held on 6th April last. 

The birds were fed with 1 oz. of com per head (wheat, broken 
maize and oats) in their litter in the mornings and the same in 
the afternoons, and during the first two years a wet mash of 
mixed meals in the middle of the day. Dry mash hoppers were 
open from 10 a.m. During the third year the wet mash was 
omitted. The total quantity of mixed corn and meal consumed 
during the first year averaged 8'84 oz. per day per bird, costing 
4d. per bird per week; daring the second year the corresponding 
figures were 4 oz. per day per bird, costing 2fd. per 
bird per week; and during the third year 4‘6 oz. per day per 
bird, costing 2|d. per bird per week. The rations were not in¬ 
tended to be in any way forcing and the birds were in a good 
healthy condition at the end of the trials. 

The health of the birds has, on the whole, been quite satis¬ 
factory, the casualties averaging 9 per year. They were higher 
during the last year, owing to an unfortunate outbreak of roup. 
The following figures showing the number of birds that did not 
lay at all during each of the months of the third year in conse¬ 
quence of sickness, moulting, broodiness or immaturity may be 
of interest:— 

Month of A week*. 

1*/ 2w; 3rd 4/* itth fUk 7 th »th Vth 10<A lU/i 

209 211 121 8.5 40 14 12 14 24 21 21 

With regard to selection, it is thought that our results empha¬ 
sise clearly the difficulty of picking out the best layers from 
immature pullets. The difficulty is that birds that have com¬ 
menced to lay run the risk of at least a partial moult in 
consequence of the changed conditions; it is difficult also to 
estimate the laying capability of immature birds, and if im¬ 
mature it seems that the change is apt to delay the commence¬ 
ment of laying until the price of eggs has appreciably dropped. 
Broodiness is frequently a handicap, particularly to some breeds. 
For the small breeder it is recognised that broody hens are 
required at the right time, but it is not advisable for the ten¬ 
dency to hroodiness to be carried to extremes; we have in some 
cases had birds that have been reporteid broody during five and 
six consecutive months. 

The results of the trials as regards laying capabilities, while 
scarcely comparable with the National Trials, indicate clearly 
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the extent to which local poultry could be improved. They 
emphasise the great importance of good laying strains and of 
culling the poor layers, and prove that suitable pullets can be 
kept profitably even on unsuitable sites. A summary of the 
results is given on page 659. 

With regard to the importance of culling and of trap-nesting 
in order to cull on the surest lines, the comparisons between 
the 12 best pens and the 12 worst pens in the summary of results 
are interesting. 

The average gross profit per bird, viz., difference between 
average cost of food and value of eggs at London Market prices, 
was as follows:—19s. per bird for the best pen; 14s. per bird 
average for the 12 best pens; 8s. per bird averagr for the 12 
worst pens; loss Is. 4d. per bird for worst pen. The following 
chart clearly shows the possibilities as regards improvement:— 



Months of 4 weeks October to July, 

A. —Average Eggs per bird per month of 4 weeks of the 12 pens pro'lucing the 

highest number of eggs. 

B. —Average Score Value per bird ncr month of 4 weeks of the 12 pens producing 

the highest score value, 2s. 6d. 

C. —Average Value of Eggs sold locally per bird per month of 4 weeks, Is. 8Jd. 

D. —Average Eggs per bird per month of 4 weeks of the 12 peas producing the 

lowest number of eggs. 

E. —Average Cost of Food per bird per month of 4 weeks, Is. OJil. 

F. —Average Score Value per bird per month <»f 4 weeks of the 12 pens producing 

the lowest score value, 1144. 

r 
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Another point which the Committee consider important is 
that local trials on these lines give the county poultry instructor 
an opportunity of putting into practice the principles of feeding 
and management which he advocates in his itinerant lectures. 
This point may not be as important in counties where there is a 
Farm Institute, but in all branches of agricultural education 
there is no doubt that the efforts of instructors and advisory 
officers are greatly helped if they have an opportunity of putting 
into practice the principles they preadh. 

As regards the future, the Committee’s scheme for next year 
has been approved by the Ministry, which gives a grant of two- 
thirds of the capital expenditure as well as two-thirds of the 
salary of the manager. As a result of the Committee’s experi¬ 
ence in the past it has been decided to obtain new houses of 
larger size designed to accommodate an increased number of 
birds without increased labour. The houses are being made in 
sections so as to be able to move to different neighbourhoods in 
the county from time to time. They are to be 10 ft. x 20 ft., 
accommodating in each half five pens of five birds each, and 
it is expected that the manager will be able to look after at least 
800 birds. 

The site selected for next year’s trials is on greensand soil 
at West Tjavington. near the Dauntsey Agricultural College, and 
it will be interesting to be able to show in the future the 
difference due to the change to a soil more suitable for poultry 
keening, while in addition to the interest the trials will un¬ 
doubtedly create in a new neighbourhood it is hoped that 
they will be also of considerable interest to the students of the 
Dauntsey College. 

Wiltshire, unfortunately, cannot claim to be one of the leading 
counties as regards poultry keeping, but there is no doubt that 
there has been a great increase in the interest taken in the 
subject during the last three years. As far as is known to the 
county poultry instructor, there were less than 20 trap-ne^s 
in use in the county three years ago—^now there are 2,000 in 
use. It cannot be claimed that our County La 3 nng Trials are 
entirely responsible for this, but the trials are at least responsible 
for a share in the progress. The progress has also been helped 
bv the formation of the Wiltshire Poultry Breeding and Egg 
Becording Society, formed on the lines of the scheme of 
Co-operative Extension Work in Agriculture and Home 
Economics of the State of Connecticut, U.8.A. 



Summary of Results of 3 Years’ Trials. 
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NOTES ON MANURES FOR 
OCTOBER. 

Sir John Russell, D.Sc., F.R.S., 

Rothamsted Experimental Station, Harpenden, Herts. 

Town Refuse Experiments. —Some interesting experiments 
are being made this year at Rothamsted to compare the effect 
of ashpit refuse from towns (already described in this Journal)* 
with town stable manure. The crop grown is mangolds, and the 
manures were applied all at the same rate, namely, 15 tons per 
acre. The difference in cost was considerable; the ashpit refuse 
cost nothing, while the town stable manure cost 38. 9d. per ton; 
in both cases, however, there was carriage and carting to be paid 
for, making a total of lOs. per ton on the farm for the stable 
manure and Gs. 3d. per ton for the refuse. TJp £b the present 
there is no difference whatever to indicate that the ashpit refuse’ 
will be inferior to stable manure. The condition of the soil 
is just as good, there has been an equally good growth of plant 
and equally few gaps. It still remains to be seen whether ash¬ 
pit refuse will last as well as stable manure, but up to the present 
the indications are favourable. 

It is not the purpose of these notes to “ boom ” town waste 
as a manure. We have already heard of one case where an enter¬ 
prising town authority is inviting farmers to pay 2s. 6d. per ton 
free on rail for its refuse. A price of this kind cannot be 
justified. Seeing that the town authority must dispose of its 
refuse somehow, it is only reasonable that they should put it 
on rail free of charge, and indeed they should help to bear the 
burden of the carriage. Five or 6s. per ton on the farm is as 
much as town refuse is likely to be worth at present prices of 
other manures. 

Spring Dressings. —At Rothamsted this year spring dressings 
of nitrogenous fertilisers to com crops have shown up quite well, 
and it has again appeared, contrary to some of the previous 
results, that the later applications have been rather more favour¬ 
able to crop yields than the earlier ones. A great deal must 
depend on the soil and season, and it is desirable that much fuller 
information than we have at present should be obtained, for it 
is a little difficult to understand the results as they stand. The 
present position is that one can safely recommend spring dress¬ 
ings as being likely to increase winter com crops, but we are 

♦ Nov., 1922, p. 685; Deo., 1922, p. 838; Jen., 1923, p. 944. 
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not yet in a position to state exactly what is the best time for 
applying them. On the other hand, it appears that the top 
dressing given to potatoes was not as effective as the same 
quantity of dressing applied with the seed. In 1922, for example, 
the potatoes receiving no nitrogen but only the basal dressing of 
potash phosphates and dung gave 6.1 tons per acre. The addition 
of 8 cwt. of sulphate of ammonia with the seed raised this to 
9.7 tons, but when the 3 cwt. were divided into two dressings 
of IJ cwt. each, one applied with the seed and the other given 
later as top dressing, the yield was only 8.6 tons per acre. 

Potash as a Fertiliser lor Mangolds. —Bamfield plots this year 
showed striking advantages from potash dressings, and from the 
comments made by agricultural visitors it seems clear that many 
farmers do not appreciate the importance of potash for this 
particular crop. The plants to which no potash was given are 
not as large nor as healthy as those receiving potassic fertilisers, 
even though they have been pretty well treated with farmyard 
manure. There is a tendency for the leaves to be darker and 
more crinkly, also a tendency for orange streaks to appear in the 
stems. Provision should always be made for the mangold crop to 
receive a sufficient dressing of kainit or muriate of potash. Suit¬ 
able amounts are 5 cwt. of kainit, or 1| cwt. of muriate of potash, 
or 8 cwt. of French extra kainit. In many cases salt is a useful 
addition also. 

Mineral Phosphates. —Mineral phosphates are attracting a 
good deal of attention at present, and a nuuiher of experiments 
are being made in different parts of the country to ascertain 
their value to farmers. 

Tn a set of experiments vulh swedes in Badnorshire, 
Mr. David Thomas reports the following 3 neld 8 :— 

Plot 7. Control (no phospliato) 8 toiih per acre. 

Plot 1. Siiperphoflphntc Pi tons 

Plot 6. Basic Sla^ P2*7 tons per acre. 

Plot 4. (iafaa Pbospliate IP’9 tons ,, 

from which it appears that although Gafsa is not as good as 
superphosphate or slag, it nevertheless served a useful purpose. 
Other mineral phosphates were not quite so good. 

There is considerable evidence that the phosphates must be 
very finely ground to ensure good results. 

The Proper Time to uee Farmyard Manure.— A ootre- 
spondent asks what is ij;ie best time for putting farmyard manure 


* Radnorshire County Council, Report on Agricultural Work, 1923. 
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on the land, and on our infonning him that he should as a rule 
apply it in autumn or winter if in the dryer parts of England, 
but that he can apply it in spring if the winter is mild and wet, 
replies that he cannot readily draw it out in winter on his heavy 
land, and if he held it over till the following autumn be would 
have to wait for a long time ahead before deriving any benefit 
from it. 

The advice to apply farmyard manure in autumn or winter 
must, of course be modified whenever circumstances would make 
the plan more costly than the saving would justify. The clay 
farmer cannot get his manure on to the land as easily as is 
possible for anyone farming on lighter soil. If the land happens 
to be dry in the latter part of the winter, he can readily apply 
the manure for the mangold crop, but if it is wet there is more 
difiBculty. He could, however, often use it with advantage on 
the clover leys so long as he does not cut them up too badly. 
Whatever plan he makes it must be admitted that a heavy land 
farmer might easily have difiBculty in using farmyard manure 
after February, and might then have to store it. A certain 
number of cow-keepers are now cutting up straw into short 
lengths of about 4 in., and this practice certainly improves the 
manure and facilitates decomposition in the soil, so that later 
dressings can be given. 

Selection of Potash Fertilisers: Present Position. —Experi¬ 
mental work is now proceeding at a number of centres in regard 
to potash fertilisers, and precise information is being accumu¬ 
lated which will enable the farmer to make a selection suitable 
to his farm and his crops. The present position is broadly as 
follows:— 

1. Kainit can be used for mangolds on practically all soils; 
for cereals and leguminous crops on light chalky soils. The 
amount necessary depends on the composition of the fertiliser, 
but would be 3 to 5 cwt. per acre of ordinary kainit, or propor¬ 
tionately less of the French extra kainit containing 20 per cent, 
of K^O. 

2. Muriate of potash can be used for practically any agricul¬ 
tural crop or any soil. It usually gives as good a crop as sulphate 
of potash, but may not give as good a quality. 

8. Sulphate of potash is safest for potatoes where quality is a 
consideration ; it can also be used for hort^ltural purposes, glass¬ 
houses, etc., and is generally associated with good quality of 
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produce. The following results were obtained at Kirton in 
1922:— 

Yield per Acre, 

Total ( Ware^ 

Manures, Ware, Seed and Chats'), 




T. 

c. 

lb. 

T. 

c. 

lb. 

1. 

No Potash . 

4 

9 

24 

6 

4 

80 

2. 

Sulphate of Potash 

7 

19 

104 

10 

0 

16 

3. 

Muriate of Potash 

8 

1 

70 

10 

2 

70 


80^6 Oidinary Commercial 







4. 

Muriate of Potash ^1% 

8 

3 

64 

10 

4 

104 

5. 

Kainit 14% . 

6 

10 

.56 

8 

3 

0 




PRICES OF ARTIFICIAL MANURES. 

Note.—U nless otherwise statecl, prices arc for not less than 2-ton lots f.o.r. in 
towns named, and are net cash for prompt delivery. 

week ending Sepfemth er 12th, 

Description ^ ^ Cost per 

Bristol Hull L’pool L’ndn, Unit at 
___ ' Ixmdon 

£ 8. £ 8. £ B. I £ s. j 8. d. 

Nitrate of Soda (N, 15J per cent.). 13.10 13.15 13.10,12.17 I 16. 7 

„ „ Lime (N. 13 per cent.).|l2.1() ! 19. 3 

Sulphate of Ammonia, ordinary ' I I 

(A. 251 per cent.) 13. V 13. 7* 13. 7* 13. 7*i (N)12.10 
» „ „ neutral I 

(A. 25f i>er cent.) 14.10* 14.10* 14.10* 14 10*( (N)13. 8 

Kainit (Pot. 12) percent.). ... 1.14 ' 2. 8 

,, (Pot. 14 percent.) . 2. 2 ... 2.10 ' 2. .■> 3. 3 

Sylvinite (Pot. 20 per cent.) , . . .i 2.1o 2. 6 

Potash Salts (Pot. 80 |)er cent.) .. . ... ' 3.10 2. 4 

„ ,, (Pol. 20 per cent.) . ’ .| 2.10 2. 6 

liuriate of Potash (Pot. 60 per cent.) ... 8.6 7. 0 8. 0 ' 7. 0 . 2 10 

Sulphate of Potash (Pot. 48 percent.) . .. 11 15 ! 10.1.5 4. 6 

Baric Slag (T.P. 35 per cent.) . .| 3 12§< 2. 1 

, „ (T.P. 30 per cent.) .. 3. 0^1 2. 0 

„ „ (T.P. 26 percent.) . 2.13§ 2.10$ ... | ... *| 

„ „ (T.P. 24 per cent.) . 2. 9§ 2. 4^ 2. 2§ ... i 

„ „ (T. P. 20-22 per cent.) .' 2. 1$ . [ 2. 7§l 2. 4 

„ „ (T.P. 18 percent.) ... 2. H§> ... l.ir>§' .... 

Slag Phosphate (T.P, 60 per cent.). ..5.12 1. 9 

Superphosphate (8.P. 35 percent.) ... 3.17 ... 3.15§ 3. 7 , 1.11 

„ (S.P. 30 percent.) ... 3.10 ... 3. 7§ 3. 0 ' 2, 0 

Bone Meal (T.P. 45 per cent.) . 9.10 ... 8.1.5 1 8.10 i 

Steamed Bone Flour (T.P. 60 i>er cent.) 8 lOf' ... 6.15 6.10 1 

Fish Guano (A. 9-10, T.P. 16-20 per cent.)... 12.16 1 ... 12. 6 13.10 j 

Abbreviations: N.«“Nitrogen ; A.sa*Ammonia; S.P.*=®8olublc Phosphate; T.P.’** 
Total l*ho'«phate; Pot.*»Potash. 

* Delivered in 4-ton lots at purchaser's nearest railway station, 
t Delivered (within a limited area) at purchaser's ncai'est railway station. 

§ Prices include cost of carriage from works to town named. Hull prices include 
deUvery to any station in Lincolnshire or Torkshiic; Ix)nnon prices include delivery 
within a limil^ area. Cost to purchasers in other districts will be greater or less 
according to the distance of different porohasers from the works. 
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MONTHLY NOTES ON FEEDING 
STUFFS. 

E. T. Halnan, M.A., Dip. Agric. (Cantab.), 

Animal Nutrition Institute, Cambridge University. 

Milk Production of Sows. —The chief care of the successful 
pig feeder is to keep the breeding sows in good condition both 
during pregnancy and particularly during the suckling period, 
so that the piglings when weaned are in a healthy thriving con¬ 
dition. In order to obtain a quick maturing, good quality 
finished porkel or bacon pig it is essential that the weaned 
pigling should be well nourished during the suckling period. 

The capacity of a sow to raise large well-developed litters 
depends upon her ability to produce the necessary milk. Carlyle 
at the Wisconsin Experiment Station, and Braxton and Jone^i, 
working at the Purdue Univei-sity under the direction of 
Professor W. W. Smith, have studied this problem, working 
with Berkshires, Kazor-backs, Poland Chinas and Durocs. The 
method adopted was to keep the sow and litter separate, and 
to weigh the piglings immediately before and after each nursing, 
thus obtaining a measure of the milk produced. The results of 
these experiments showed that there is considerable variation 
in the milk capacity of individual sows, as there is in ordinary 
milch cows, and, as would be expected, the sows which produced 
the moat milk produced the largest litters. The number of 
piglings in the litter and the weight at weaning time therefore 
gives a very good indication of the milk capacity of the sow. 
In the Experiments in question the average daily production of 
milk per sow. on a 10 weeks suckling period, worked out at 
5.58 lb., giving a total production of 387 lb. of milk during the 
suckling period. The amount of milk given by different sows 
varied from 3.39 lb. to nearly 8 lb. daily. It will be sean 
that during the suckling period the sow gives half a gallon 
of milk a day. which fact emphasises the importance of feeding 
the BOW well during the suckling period on materials rich in 
milk-producing constituents. Sow’s milk is considerably richer 
in protein, ash and fat than cow’s milk, the total solids of sow’s 
milk being 19 per cent, as compared with 13.6 per cent, in cow’s 
milk. According to Henry and Morrison the percentage 
composition of cow’s milk and sow’s milk is as follows:— 

Solids, Fat, Protein, Milk mgar. Ash, 

Cow’s milk ... 13*60 4*4 3*/> ... 3*0 0*7 

Sow’s milk ... 19*00 ... 6*7 ... 6*9 ... 6*4 ... 1*0 
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DB80BIPT10K. 

Price 

per 

Price per 

Munurlal 

Vulae 

per 

Goat of 
Food 
Value per 

Starch 

Equlv. 

Price 

1^, 

Price 
per lb. 
Starch 


Qr. 

Cwt 

Ton. 

Ton. 

Ton. 

per 
lOu lb. 

II 

Bquiv. 



lb. 

8 

! t 

a. 

£ a. 

£ 

8. 



d 

Wheat, British - 

_ 


9/4 

7/8 

9 

7 

0 15 

8 

12 

71 6 

2/5 

1-29 

Barley, British Feeding 

— 

— 

7 

13 

0 12 

7 

1 

71 

21- 

1 1*07 

„ Dauuhian „ 

29/0 

400 

8/3 


r-t 

0 12 

7 

13 

' 71 

2/2 

1*16 

Oats, English, White - 

1 

— 

10/0 

10 

10 

0 13 

» 

17 

59*5 

3/4 

1*78 

,, ,, Black and 

1 







1 



Grey - 

„ Canadian No. 2 

— 

— 

8/4 

8 

7 

0 13 

7 

14 

69 5 

^ 2/7 

1*38 

Westei u 

28/9 

.120 

10/1 

10 

2 

0 13 

9 

9 

1 59 5 

3'2 

1*70 

„ No 3 „ 

27/y 


9/9 

9 

15 

0 IS 

9 

2 

69*5 


1*6j 

„ Feed 

27/G 


9/8 

9 

13 

0 13 

9 

0 

59 5 

'3/- 

1*61 

„ American 

2lr 


8/5 

8 

8 

0 13 

7 

15 

59*5 

2/7 

1*38 

„ Aipfeiitine 

Maize, American • 

24/- 

>> 

H/.i 

8 

8 

0 1.3 

7 

15 

69 5 

217 

2/4 

1*38 

43/6 

480 

10/2 

10 

3t 

0 13 

9 

10 

81 

1 25 

„ Argentine - 

35/9 


8/4 

8 

7 

0 13 

7 

14 

81 

1 1/11 

1*03 

Beans, RangtHin - 
Millers* offals •— 

— 


7/4 

7 

7t 

1 11 

5 

16 

67 

,1/9 

0*94 

Bran, British • 

— 

— 

— 

.5 

15 

1 6 

4 

0 

45 

2/- 

1*07 

Bioad ■ 

Middlings, Coarse, 

— 

— 

— 

6 

10 

1 6 

5 

4 

45 

2/4 

1*26 

British 

— 

— 

— 

8 

7 

1 2 

7 

0 

64 

2/3 

1*20 

Pollards, Imported • 

— 

— 

— 

5 

15t 

1 6 

4 

9 

60 

1/6 

0*80 

Meal: — 












Barley Meal • 


— 

— 

9 

12 

0 li 

{1 

0 

71 

2/3 

1*34 

Maize „ 

— 

— 

— 

11 

0 

0 13 

10 

7 

81 

2/7 

1*38 

„ Germ Meal - 

— 

— 

— 

9 

0 

0 IH 

8 

2 

85*3 

1/11 

1*03 

„ Gluten-feed - 

— 

— 

— 

8 

12 

1 6 

7 

6 

75*6 

1/11 

1*03 

Locust Bean Meal - 

— 

_ 


8 

0 

0 9 

7 

n 

71*4 

2/1 

M2 

Bean Meal 

— 

— 

_ 

12 

10 

1 11 

10 

19 

67 

3/3 

1*74 

Fish „ 

— 

— 

— 

17 

0 

4 6 

12 

14 

53 

4/10 

2*59 

Linseed 

— 

— 

_ 

20 

12 

1 10 

19 

2 

119 

3/3 

1*74 

„ Cake, English 











»”/aj 

— 

— 

— 

11 

13 

1 17 

9 

16 

74 

2/8 

1*43 

CottonsecdCakOjEnglish 












’•r/o 

— 

— 

— 

7 

12 

1 li 

5 

18 

42 

2 10 

1*52 

„ n Egyptian 













— 

— 

— 

7 

5 

1 14 


11 

41 

2/8 

1*13 

Decorticated Cottonbceil 











Meal 77o • 

— 

— 

_ 

11 

12 

2 13 

8 

19 

71 

2'6 

1 34 

Coconut < ake t»7o 

— 

... 

— 

8 

JO 

1 10 

7 

0 

73 

1/11 

1*03 

Ground Nut Cake 7® 

— 

— 

— 

8 

10 

1 15 

6 

15 

5b*8 

25 

1 29 

Palm Keinel Cake 0 7^ 

— 

— 

_ 

5 

101 

1 3 

4 

7 

75 

1/2 

, 0*62 

„ „ Meal 2®/„ • 

— 

— 

- 

.‘S 

0 

I 4 

3 

16 

713 

i/I 

0*68 

Feeing Tn‘acle - 
Brewern’Orains 

1 

— 

— 

6 

,> 

U 8 

5 

17 

51 


1*25 

1 

Dried Ale 


— 

— 

6 

2 

1 4 

4 

18 

49 

2/> 

1 1*07 

„ Porter - 

1 - 

— 

— 

5 

15 

1 4 

4 

11 

49 

1 1/10 

1 0*98 

Wet Ale - 

— 

— 

— 

1 

1 

0 9 

1 0 

12 

16 

,0/10 

1 0*45 

„ Porter - 

! — 

— 

— 

0 

18 

, 0 9 

U 

9 


0 7 

1 0*31 

Malt Culms - 

1 

— 

i - 

6 

10 

1 13 

4 

17 

1 

43 

'2/3 

t 

j 1*20 


t At Liverpool 

KOTS— The priori quoted above rvpreopnt the averaire prioea at which actual aholeoale 
tran<qictioni have taken place in Loudon, unlede oUierwiae atated, and refer to the price ex mill or 
■tore. The prioea were current at the end of August and are, aa a role, conalderably lower titan 
the prioea at local country marketa, the differenoe beinn due to oamago and dealers’ oommiasloa. 
Buyers can. however, eeally compare the relative prices of the feedtuf stnlfa on offer at their looal 
market by the method of calcnlatioD used In these notes. Tbue, auppoae coconut cake is offered 
locally at £10 per ton. Its manuiial value is £1 lUs per ton. The food value per ton is therefore 
10s. per ton. Dividing this flgtuu by 78, the ataroh equivalent of cooonut rake as given in 
table, the ooct per unit of starch equivalent is 3s. 4d. Dividing this egain by 33*4, the number 
of pouada of starch eqhivaiicnt in 1 unit, the coat per lb. of atardi equivalent is l'38d. A similar 
oaloulation will show the relative coat per lb. of stardi eqiiiralaiit of otlier faeding stuffs on the same 
looal market. From the results of such oaloulatimis a buter ean d e ttn tne whlim feeding gives 
him the beat value at the prices quoted on hia own market The manurial valtiejwr ton flgaiei are 
calculated on the basis of the following unit prioeaISa. 7d.; 4a. 4d.; K^O, Ss. 4d. 
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The nutritive ratio of sow’s milk on the basis of the com¬ 
position given above works out at 1: 8.6, so that it becomes 
necessary to feed the brood sow on a mixture having a fairly 
narrow ratio, and in view of the demand upon the sow for 
milk, a very liberal amount of food should be given. This is 
in accord with the experience of practice, it being commonly 
held by all successful pig breeders that you cannot do a 
brood sow too well during the suckling period. The practical 
advice which can be given as the result of the above experiments 
is: Breed for milk capacity from the sows which give large 
litters and finish them well as weaned piglings; feed the sows 
well on a mixture of meals to which a protein-rich feeding stuff 
has been added; and, above all, do not stint the brood sows for 
food during the suckling period, since a stinting policy at this 
time has to be more than paid for at a later period. 


Farm Values. 


CROP3. 

Valne per 
Ton on 
Fflrm. 

£ e 

tfannrial Food j Btaroh 
Value per Value per Kquivalent 
Ton. Ton. ! per 100 lb. 

£, % £ ft. ' 

^QuT 

1 per 
' unit 
8.R 
d. 

Market 
Value per 
lb. 8.B. 

d. 

Wheat - 


7 

12 

0 16 

6 17 

71-6 

! 

1 11 

1*03 

Oats 

* 1 

6 

7 

0 13 

5 14 

69-6 

1 11 

1-03 

Barley - 


7 

8 

0 12 

r» 16 

71-0 

, 1 11 

i-a3 

Potatoes 


1 

18 

0 3 

1 15 

18-0 

1 1 " 

1-03 

Swedes 


0 

15 

0 2 

0 13 

7*0 

' 1 11 

103 

Mangolds 


0 

14 

0 2 

0 12 

6-0 


1-03 

Good Meadow Hay 

- - 1 

3 

15 

0 13 

3 2 

31-0 

,20 

1*07 

Good Oat Straw -* 


2 

0 

0 «•» 

1 14 

17-0 

1 2 0 

1*07 

Good Clover Hav 


4 

4 1 

1 0 

3 4 

32-0 

! 2 0 

107 

Vetch and Oat Silage 


1 


o' 7 

1 8 

1 14-0 

2 ^ 

107 




The Director of the Botbamsted Station wishes to remind 


farmers and others interested in agriculture that the field 


Farmers' Visits 
to Botbamsted 
Experimental 
Station. 

(1) Potatoes 


experiments on the manuring of root crops 
conducted at Kotbamsted provide at this 
time of the year a very striking series of 
demonstration plots. The most important 
of these experiments are:— 


(a) The effects of various potash manures (sulphate of potash, muriate 
of potash, kainit, sylvinite, etc.). 

(h) The effect of increasing dressings (from nothing up to 4^ cwt, per 
acre) of sulphate of ammonia in a complete fertiliser on the yield 
and quality of the tubers. 

(c) Comparative trials with certain new fertilisers. 

(r/) Comparisons of yields from seed potatoes fresh from Scotland with 
those from once grown seed. 
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(2) J^angolds 

(a) The fertilising value of certain tjpes^of town refuse as ctmpared 
with dung. 

{h) Continuous mangolds (47th year). Showing the effects of various 
manurial schemes. 

(3) Stoedea^ 

The use of sulphate of ammonia as a top dref>sing to supplement 
phosphates, potash, and dung applied at sowing time. 

(4) White Turnips 

Comparisons of vaiious green manuring crops (mustatd, tares, 
tnfolium, etc.), as a preparation for loots. It is desired to find 
out how far dung can be substituted by preen ciops ploughed in. 

The Secretary of the Station will be glad to arrange for 
farmerB* parties of any size to be conducted round the experi¬ 
mental plots at any time before lifting. In cases, however, 
where it is difficult to fix a date in advance, farmers are invited 
to go at their own convenience, and the necessary arrange¬ 
ments will be made on arrival. At least three hours should 
be allowed for a tour round the farm. Lunch and tea can 
readily be obtained in Harpenden. The Midland Railway 
Station (Harpenden) is about half a mile from the Laboratory 
and the Great Northern Station about two miles. Farmers 
going by road will find the Laboratory on the west side of 
Harpenden Common. 

REPLIES TO CORRESPONDENTS. 

Formaldehyde and Fruit Tree Pests.- E.T. asks whether formal¬ 
dehyde is of any use against insect pests or fungi of fruit trees. 

Reply : It is of no use against insect pests of fruit trees and there do not 
appear to Iks any records of it being used against fruit fungi. 

Digestibility Trials of Feeding Stuffis.— F.S. asks whether the 
figuies given for digestibility in the Ministry's Miscellaneous Publication 
No. ^2 (Rations for Live Stock) are theoretical or based on actual trials, and if 
the latter, what animals were used. 

Reply: The figuies given are average figures from experiments carried 
out with cattle or sheep, which differ very little from one another in their 
power of digestion. Pigs differ from cattle and sheep appreciably but not very 
greatly ; the number of digestibility experiments which have been made vrith 
pigs is not very large. Tables of digestibility of foods when fed to pigs are 
given in Kellner's ‘‘Scientific Feeding of Animals,*^ Henry & Momsoii^s 
“ Feeds and Feeding,” and Armsby’s “ Principles of Animal Nutrition.*' 

Sainfoin.—G.R. asks whether it is a fact that sainfoin should not be 
sown on the same land without al^g interval intervening. 

Reply: In the absence of adequate evidence to the contraiy it would be 
advisable to respect the general opinion to the extent at least of allowing the 
land to be free of the crop for the same length of time as it has borne it. 
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' Bacterial Fertilisers.— H.Q. asks for information as to bacterial 
fertilisers for use with cereals. 

Reply : In a lecture, delivered at Weimar in June, 1921, Professor 
Lemmermaun, of Berlin, divided bacterial manures into two classes :—(1) those 
intended for inoculation of leguminous plants; (2) those intended for use 
with other plants. As regards the latter he concluded :—“ All the inoculation 
manures advertised for use with other than leguminous plants, with corn, root 
crops, potatoes, etc., cannpt accordingly be recommended, but, on the basis of 
our present knowledge, a w^arning must be given against their eniploynient.” 

Lime ux B€i8ic Slagr.— J.P. asks the percentage of free lime in present- 
day slag. 

Reply : While an analysis of old-fashioned slag would probably show from 
40-50 per cent, of lime only a very small proportion of this would be free 
lime. The proportion of free lime in present-day slag is likewise very smail, 
probably 2 or 3 per cent. 

Oil from Home-gfrown Linseed.— K.O. asks about oil-content of 
home-grown linseed. 

Reply : The oil-content of linseed forms the subject of a paper in Vol. VII 
(March, 1915) of the Journal of Agricultural Science, and of an article in this 
Journal^ February, 1916. In this article reference is made to the prevalence 
of a belief that ‘‘linseed grown at home contains appreciably less oil than that 
which is usually imported.” This belief is shown by figures of trials to be 
without foundation. 

♦ a • 

Foot-and-Mouth Disease.—No fuither outbreaks 
having occurred, all general restrictions imposed in connection with this group 
of outbreaks were withdrawn on 9th September. 

Hampshire {Alton district) and Surrey. —There have been no fresh develop¬ 
ments in this area and the restrictions were withdrawn on 15th September. 

Yorkshire West Riding. —Disease was found to exist at Templeborougb, 
Rotherham, on 27tl; August, the affected animals consisting of pigs kept in a 
hotel yard. There have been no further developments in this area, and the 
usual restfictioDs which were imposed were withdrawn on 27th September. 

Lancashire, —On 28th August, an outbreak occurred at Norbreck, 
Blackpool, and on 30th August, a further outbreak occurred at Claughton, 
Garstang, which was within the original prohibited area, but at its extremity. 
It was therefore necessary to extend the area under restrictions. In the 
extended area, further outbreaks occurred, namely:—on 3rd September at 
Carleton, Poulton-Ic-Fylde (two), and Bisphain, on 6tb September at Bispham 
and at Carleton, on 7tb September at Leyland, on 8th at Carleton, on 13th at 
Rossall, and on 18th at Bisphain. 

Cheshire. —On 4th Septeml>er, disease was confirmed at Sbavington near 
Crewe in animals which had arrived at Fleetwood from lieland on 28th 
August. These cattle had been unloaded at Crewe on 1st September and as 
Crewe market was held on 3rd September tbe possibility of further outbreaks 
arose. Arising out of the distribution of animals via Crewe, further outbreaks 
were confirmed at Wistaston on 6th September in cattle which had used tbe 
same railway siding as the Shavington animals, on 7th September at Weston, 
on 8th at Calveley and on 9tb at Basford, Nantwich (two), and Wistaston. 
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In all cases the animals had been purcliased in Crewe market or had passed 
through the Crewe loading docks, subsequently, further outbreaks have 
occurred in the vicinity of those referred to, bringing the total in this area 
to 22. 

Bucks .—The initial outbreak in this area at Wotten Underwood on 7tb 
September, was directly due to the movement of sheep from Crewe. Tbis 
outbreak gave rise to others in the vicinity on 10th September at Waddesdon 
and Wotten Underwood, and on 13th and 14th September at Kingswood, 
Aylesbuiy. 

Southampton district .—Commencing on 4th September, a fresh senes of 
outbreaks was brought to light by the confirmation of disease at West End, 
Southampton. Further outbreaks occurred at West End on 5th, 6th, 7th and 
10th September, all the premises being in close proximity to those on which 
disease first appeared. 

Devomhire —Four outbreaks have been confirmed in the Torquay distiict, 
two on premises in the occupation of the same owner, at Torquay and 
Cockington on Oth September, and two on 7th and 12th September at Cocking- 
ton, which were probably due to the movement of animals from one of the 
former outbreaks. 

Following upon the initial Cheshire outbreak, the existence of disease was 
confirmed oti the Landing Place for Irish animals at Fleetwood on 4th 
September, and the Ministry accordingly prohibited entirely the landing of 
animals from Ireland. Arrangements were immediately made for tracing the 
affected animals back to the place of origin in I-eland, but exhaustive enquiries 
failed to indicate that foot anJ-mouth disease existed in Ireland, and the 
Ministiy reached the conclusion that disease was introduced into the Landing 
Place from one of the local centres of infection in the Blackpool district. 

In the circumstances the Ministry issued an Order on 7th Septeml>er, 
taking immediate effect, withdrawing the prohibition on the landing of animals 
from Ireland, and permitting importation under the usual conditions except as 
regards certain ports in contiguity to outbreaks. 

Map of Wart Disease Infected Areas.— The Ministry has issued 
a map showing the principal districts which are scheduled as infected areas 
under the Wart Disease of Potatoes Order of 1923. This map will he of 
particular value to dealers in potatoes, since the movement of potatoes from 
the infected areas to other districts is prohibited except as regards potatoes of 
immune varieties for ware purposes. A list of the areas is appended to tbo 
map, copies of which can be obtained fiom the Oftices of the Ministry, 
10, Whitehall Place, London. S.W.1, price 6d., jmst free. 

List of Potato Varieties.— The Ministry is informed that a list of 
the names of all the known varieties of the potato, together with their 
synonyms, has been compiled by the Board of Agriculture for Scotland. The 
list comprises 1,300 names, and indicates whether the varieties are immune 
from or susceptible to wart disease, in all cases where that fact is known* 
There is no doubt that the publication should be of considerable value te 
potato growers, merchants, and to the trade in general. Copies can be had 
on application to the Secretary, Board of Agriculture for Scotland, York 
Buildings, Queen Street, Edinburgh. 
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National Bat Week.— The week beginning Monday, 6th November, 
1923, has been fixed by the Ministry as Hat Week/’ Die object is to 
secure by organised and simultaneous action throughout the country the 
largest possible destruction of rats. It also affords an opportunity of calling 
public attention to the damage caused by them and of reminding the public 
that it is the duty of all occupiers of premises infested with rats and mice to 
destroy these pests. Where they fail to do so voluntarily, the Local Authority 
may put into operation their powers under the Rats and Mice (Destruction) 
Act, 1919. 




NOTICES OF BOOKS. 

A Guide to the Poisonous Plants and Weed Seeds of 
Canada and the Northern United States.~(R. B. Thomson and 
H. B. Sifton: Univ. of Toronto Press, 1922). The authors are to be con¬ 
gratulated on the production of an excellent and nicely illustrated little work, 
mainly intended, it is true, for readeis in Canada and the United States, but 
giving useful information on many plants which are also common in Britain. 
The plan of the book is to deal in turn with plants dangerous wlien included 
in hay and coarse feeds, plants dangerous in pasture or on the range, those 
dangerous in ground feeds, and those which are rarely observed to cause 
death in animals. Each speci( s is dealt with with reference to its relation¬ 
ship to Canadian and United States farming, and the information given is 
practical and clearly written. It is worthy of notice that whereas so many 
books nowadays are cheaply produced the work under notice is well printed 
on art paper and enclosed within a limp linen cover—a pleasure to handle. 

The Story of the Maize Plant.— -(Paul Weatherw’ax, Chicago: Univ. 
of Chicago Press, $1.75). This excellently produced little book is really of 
chief interest for American readers, or those in the numerous countries where 
maize can be successfully ripened and is extensively grown. Certain parts of 
it, boweyer, are of interest to British readers, for one chapter deals with the 
products and uses of the maize plant, though the space devoted to it as a 
food for live stock is but a brief sketch. The same lemark may be made of 
the references to ensilage and pasturing of the crop. The volume neverthe¬ 
less deals systematically with the origin and botanical characteristics of the 
plant, its cultivation and growth, the green plant and the seed, heredity, and 
breeding, and generally wdth maize in its ielation to man, forming a clearly 
written and attractive account of one of the world’s most wonderful food 
plants. Maize has become an important grain food on British farms, and the 
green crop where successfully grown in the southern counties is a highly 
valuable fodder, especially for milch cows or pigs, while it may very 
successfully be stored in the form of silage. Any book therefore that will help 
us to understand it lietter is welcome, and Weather wax brightens his story with 
apt references to the legendary origin of maize as a food crop, until in the 
words of Bayard Taylor it became 

“ The annual storehouse of a nation’s need, 

From whose abundance all the wrorld may feed.” 
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ADDITIONS TO LIBRARY. 

Agriealtnra, Ganml and MiMtllaneatif. 

Dunlop, J.—American Agriculture and Some Hints Therefrom. (8 pp.) 

Glasgow : Scottish Agricultural li^blishing Co., 1928, 6d. net. [63(73).] 
Coulter, M, C'.—Outline of Genetics wi& S^ial Heference to Plant 
Material. ^211 pp.) Chicago : University Press; Cambridge : Univer¬ 
sity Press, li/23, <s. 6d. [576.1(02).] 

GriMth, J. i/.— Lime and Liming. (9 pp.) Bath : Herald Press, 1923. 
[68.16.] 

National Institute of Agricultural Botany. —^Methods of Seed Analysis. 
(16 pp.) Cambridge, 1923, Is. [63.1951.] • 

Field OrofNi. 

Leppan, H, D., and Boeman, G. J .—Field Crops in South Africa, 
pp.) Johannesburg : Central News Agency, Ltd., 1923, 218. net. 
[68.3(02); 63(68).] 

Stapledon, R. G.—The Cultivation and Varieties of Oats. (17 pp.) 

Bath : Herald Press, 1923. [63.814(04).] 

Weatherwax, P .—The Story of the Maize Plant. (260 pp.) Chicago : 

University Press, 1923, 11.76. [63.315(02).] 

Stuart t W. —The lotato : Its Culture, Uses, History, and Classification. 
(525 pp.) Philadelphia and London : J. B. Lippincott Co., 1923, 
12 b. 6d, [63.512(02).] 

Scotland Board of Agriculture. —Miscellaneous Publications No. 3 :—The 
Maintenance of Pure and A igorous Stocks of Varieties of the Potato. 
(64 pp.) Edinburgh, 1928, Is. net. [63.512(04).] 

Colorado Agricultural Experiment Station. —^Bulletin 281 :—Methods of 
Handling Hay in Colorado. (39 pp.) Fort Collins, 1923. [63.1982.] 
Hortioultore. 

Mourre, C. —La Lavande Fran 9 ai 8 e; sa Culture, eon Industrie, son 
Analyse. (170 pp.) Paris : Gauthier-Villais et Cie., 1923. [63.345.] 
V,S. Department of Agriculture. —Farmer’s Bulletin 1320;—The Produc¬ 
tion of Cucumbers in Greenhouses. (29 pp.) Washington, 1928. 
[63.513(04).] 

Plant Diseases. 

Food Investigation Board, Department of Scientific and Industrial 
Research. —Special Beport No. 12 :—^Brown Heart—A Functional 
Disease of Apples and Pears, Franklin Kidd and Cyril West. (86 pp. 
4- xix plates.) London : H.M. Stationery Office, 1923, 4s. 6d. net. 
[63.21.] 

Uie Btoek. 

Corns, F, E.—The Mineral Needs of Farm Stt'ck. The Supply of Lime 
and Phosphate to Animals. (8 pp.) The Author, Star Cottage, Ling- 
field, Surrey, 1923, Free. [612.3t94.] 

Rowlands, M. J. —Open-Air Pig Breeding. Scientific and Practical. 

(245 pp.) London : Vinton A Co., 1923, 7b. 6d. net. [63.64(02).] 
Iowa Agricultural Experiment Station. —Bulletin 208 ;—Self-Feeders for 
Swine, (pp. 97-143.) Ames, 1922. [63.6: 69.] 

Dairying and Food. 

Leeds University and the Yorkshire Council for Agricultural Education .— 
Beport 131:—Clean Milk and its Production. (7 pp.) Leeds, 1923. 
[614.82.] 

Illinois Agricultural Experiment Station, —Bulletin 244 :—The Feed Cost 
of Milk and Fat Production as Belated to Yields, (pp. 551-578.) 
Urbana, 1928. [63.714.] 

Illinois Agricultural Experiment Station. —^Bulletin 241 :--Oompuative 
Expense of Mechanical and Hand Milking, (pp. 491-606.) tlrbana, 
im. [68.718; 68.714.] 

Food Investigation Board, Department of Scientific and Industrial 
Besearck.^-Bpecial Beport 13 Studies in Sweetened and Unsweetened 
(Evaporated) OondensM Milk. (108 pp.) London: H.M, Stationery 
Office, 1928, 48. net. [68.715.] 

Ministry of Health. —Beports on Public Health and Medical Subjects 
No. 17 Notes on the Pasteurisation of Milk. (14 pp.) Lonaon: 
H.M. Stationery Office, 1928, 2d. net. [68.717.] 
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Potoell-Owen, IT.-—Selectinc the Layers.—^Describing in Detail the 
Internal 'Mechanism of the Laying Hen and the ** Powell-Owen*** 
Score-Card System of Hand-gradmg. (330 pp.) Hampstead^ London : 
Powell-Owen Poultry Publications, 1928, lOe. 6d. [68.65(02).] 

Iowa Agricultural Experiment Station .—^Bulletin 202 :—Breeding Bhode 
Island Reds for Type and Egg Production, (pp, 9-24.) Ames, 1922. 
163.661(04).] 

Bettsy A. D .—Practical Bee Anatomy with notes on the Embryology, 
Mefamorphoses and Physiology of the Honey Bee. (^ pp.) Benson, 
Oxon ; Apis Club, 1928. [63.81.] 
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Venn, J. A .—Foundations of Agricultural Economics. (412 pp.) Cam¬ 
bridge : University Press, 1923, 16s. Aet. [838.1(02); 68(09).] 
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NOTES FOR THE MONTH. 

The Departmental Committee on Distribution and Prices of 
Agi’icultural I^roduce has issued its fourth Interim ReporP*^ 

Distributinn ttnA cereals, flour and bread. This 

Prices of Oereals section of the Committee’s 

Flour and Bread ’ inquiries, and a final report, reviewing the 
general results of its investigations will be 
produced in due course. During the inquiry into cereals, flour 
and bread the Committee held 16 meetings and heard evidence 
from 40 witnesses, representative of farmers, corn-merchants, 
millers, bakers and consumers throughout Great Britain. 

The report contains a systematic account of the marketing 
and distribution of home-produced wheat, barley, and oats, the 
milling and distribution of flour, and the cost of baking and 
distribution of bread. The expenses and profits of millers and 
bakers were investigated, and their reasonableness or otherwise 
is fully discussed. 

The section of the report which will probably interest farmers 
most is that dealing with the successful efforts recently made to 
breed a wheat with the high yield of the tjqiical English 
varieties, which would in addition command the prices paid for 
Canadian and some other imported wheats. Such a variety ;s 
now available to farmers in “ Yeoman.” 

The Committee concludes by stating, ” We have investigated 
the system of distributing cereal crops and found it to be, on 
the whole both simple and inexpensive. So far as the manu¬ 
facture and sale of bread is concerned, wo have shown that the 
time has come for many bakers to reduce their prices consequent 
on recent reductions in costs, notably in the price of flour.” 

” We have emphasised that, as the farmer cannot look for 
any immediate and material improvement in the price he obtains 

♦ The report can be obtained through any bookseller or direct from 
H.M. Stationery Office, Imperial House, Kingsway, W.C.2. (Price 38. net.) 

(51463) P.6./B.4. 9,000. 11/23. M. & 8. 
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for his wheat by alterations and economies in the established 
methods of production and distribution of either flour or bread, 
a steady and permanent improvement in prices is to be sought 
by enhancing the intrinsic commercial value of the wheat he 
grows. This he can do by concentrating on the production of 
newly evolved varieties of wheat of high milling quality. Indeed, 
up to the limits of available supply, there is even now no reason 
why consumers should not be supplied with a high-class all- 
English loaf if farmers will grow suitable wheats, if millers 
will manufacture the flour, if bakers will use it, and if all three 
combine to make the merits of this all-British product known 
to the public. The creation of an articulate demand is essential. 
The natural play of economic forces will determine the course 
events will take, but if for wheat of high-milling quality the 
farmer ultimately obtains the higher price to which he is or 
will be fully entitled, while, at the same time the improved 
varieties yield satisfactorily, wheat production in this country 
would receive much-needed encouragement.” 

«««»»• 


Distribution ot 
Foot-aad-Mouth 
Disease^ 


Farmers in certain districts are uncomfortably aware of what 
is involved locally by an outbreak of foot-and-mouth disease, 
and all concerned would be highly gratified 
if the chief means of its distribution could 
be discovered. It is a simple matter 
perhaps to show that many neighbouring 
outbreaks have been due to contact in markets, or to the dis¬ 
tribution of affected animals from a big market. It is quite 
another matter to determine the origin of many an initial out¬ 
break which may have occurred on an isolated farm on which 
movement of stock has not taken place. For this reason the 
article by Sir Stewart Stockman and Miss Marjory Garnett at 
p. 681 is of special interest. 

For some years past the Ministry’s Chief Veterinary Officer 
has had under examination the possibility of the distribution 
of the virus of foot-and-mouth disease by birds, which it was 
considered might introduce the disease when migrating from 
other countries in which it is very prevalent. The authors have 
investigated the possible relationship between bird migration 
lines and the outbreaks of foot-and-mouth disease over the past 
twenty years, and they now detail their results. The problem 
was approached with an open mind, but the authors did not find 
it iwssible to establish a negative; while some factors are 
uncertain it seems that there are very clear relations, both as 
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regards seasons and localities, between bird movements and 
initial outbreaks of foot-and-mouth disease. 

It may be added that Sir Stewart Stockman is now carrying 
the investigation further, by seeking to determine by experi¬ 
mental evidence whether birds do actually convey the virus. 


The article by Mr. J. W. Hurst in this issue (p. 715) drawrs 
attention to the opportunity which undoubtedly exists for British 

The Farmer’s develop with profit a subsidiary 

p .. branch of their operations. Before the War 

about 50 per cent, of the eggs imported into 
this country were produced in Russia. Practically none of these 
oggs were the product of specialised egg farms, but originated 
on the small holdings of the Russian peasantry. Even the large 
supplies which were imported from Denmark and Ireland before 
the War, and which still arrive in approximately the same 
quantities, are produced on general farms. In fact, in every 
poultry-producing country it may be said that by far the greater 
bulk of the poultry and eggs produced are the result of the 
poultry husbandry of the general farmer. 

The United States of America, which supplies all the require¬ 
ments in poultry produce of its population of 110 millions, 
maintains more than half its total poultry—amounting in all 
to over 870 million birds—on general farms in the corn belt, 
and increasing interest in poultry and egg production is being 
^hown by the farmers in these districts. That is not to say 
that the general farmer in America is devoting more attention 
to poultry keeping from mere love of the wwk. On the con¬ 
trary it is proverbial that in the past the general farmer has 
disliked poultry and has looked upon them with contempt. 
Sheer necessity, however, has driven him into active endeavour 
to take advantage of the opportunity for making the profits 
offered by keeping poultry on his farm. This is to some extent 
tnie of the English farmer. 

The present opportunity offers a much wider scope for the 
development of poultry keeping in this country; but the oppor¬ 
tunity is not likely to continue indefinitely. Farmers In 
countries all over the world are increasing their output of eggs 
and poultry, and their marketing organisations are in nearly 
every case endeavouring to secure a footing in the British 
market, which is the greatest importing market in the world 
for eggs and poultry. Competition from abroad is therefore 
likely to become keener; but the man in possession of a market 
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always has an advantage over a newcomer, and if the English 
farmer produces and markets in proper condition, a first-grade 
English egg—which no foreign country can supply—he will 
not only obtain a benefit for himself in these days of agricul¬ 
tural depression, but will confer a benefit on the nation by 
reducing the sums paid abroad for imported food. 

««»««« 


A CJovERNMENT Pavilion is being erected at the British 
Empire Exhibition at Wembley in which will be shown various 
.______ .. ^ Government activities of interest to the 

Exhibition exhibits are bein^ prepared by various 

Research Institutes throughout the coun¬ 
try in co-operation with the Ministry and the Board of Agri¬ 
culture for Scotland. The object will be to show, in an 
attractive and popular manner, the practical application of 
research to agriculture, and the display should be of the 
greatest value and interest to agriculturists. 

It is proposed also to show various phases of agricultural 
activities on the cinematograph, and it is hoped to arrange 
for a series of lectures by eminent authorities. The research 
exhibit will be explained by guide lecturers fn addition to 
this review of the assistance given by tb(* Government to 
agriculture, in the Government Pavilion, a model working 
dairy is being erected by the National Milk Publicity Council 
which will be equipped with all the latest improvements in 
modern dairy appliances. 


In the October issue of this Journal was published the 
Ministry’s Report for the year ending March, 1923, on 
___fhe schemes for the improvement of live 

of LiTO Stock horse breeding. The report 

shows that a good deal has been accom¬ 
plished in this direction within the limited scope allowed by 
the economic stricture of the period. 

It cannot be too often stated, or too fullv realised how 
important a part breeding of live stock must play in the revival 
of the agricultural industry of the countrj\ It has been for 
many years the proud boast of the British breeder that his 
pedigree live stock had a world-wide reputation for its excel¬ 
lence, and before the War there was a wide demand from the 
overseas dominions and foreign countries for animals from the 
pedigiee herds, flocks and studs of this country. This trade 
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was seriously damaged by the War and subsequent develop¬ 
ments, and now that it is reviving with the general demand for 
fresh stock, every effort is required to maintain and enhance 
the pre-eminence of British live stock in the world market. 

The importance of good breeding too in its relation to the 
food supply and to the military requirements of the country 
has been emphasised by the events of the last decade, and 
these considerations should make the progress shown in the 
Ministry’s report on its improvement schemes of special interest. 
«*»*»« 


The Treasury has appointed a Committee to consider the 
various methods of levying a Customs Duty upon imported 
malting barley, and to report what, in their 
opinion, is the most convenient form of 
duty. The Committee is constituted as 
follow’s:— 

Captain M. Falcon, M.P. (Chairiimn). 

Mr. George liull. representing^ tlie National Association uf Corn 

and Aprricultural Merchants. 

Mr. H. D. Cherry-Downes, representing the Maltsters’ Assixiatiun of 
(rreat Britain. 

Mr. H. Fountain, C.B., representing the Board Trade. 

Mr! ClevelamrFvfe } tl'e Nstioiml Farmers’ ITnioii. 

Mr. d. Holman, representing the National Federation of Com Tiade 
Associations. 

.Ml. W. H. Pascue, representing the Customs and Excise Dejiaitment. 

Mr. Hugh F. Paul. 

Mr. W. H. Ross, representing the Whisky Association. 

Major E. A. Rnggles-lJrise, M.P. 

Mr. R. d. Thompson, C.B., O.B.E., repiesenting the Ministry of Agri< ulture 
ami Fisheries. 

Mr. S. R. Wells, M.P., jepiesenting the Brcweis’ Society. 

Sir David Wilson, Bart. 

Mr. E. S. Bertenshaw, of the Customs and Excise Department, and 
Mr. R. Ross, of the Ministry of Agriculture and Fisheries, will act as doint 
Secretaries to the Committee. 


Customs Duty 
on Imported 
Halting Barley 


In the October issue of the Journal attention was drawn to 
the National Eat Week which has been fixed this year for the 
period 5th to 10th November. This is an 
opportune time for farmers and others to 
make war on rats and mice vnth the 
greatest possible chance of success, and eventually to take 
collective action as enjoined by the Bats and Mice (Destruction) 
Act, 1919. Application for advice should be made to the local 


National 
Bat Week. 
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authority responsible for the administration cd the Act, or to 
the Ministry of Agriculture and Fisheries. In those areas 
where systematic destruction has been instituted, a great 
reduction in the number of these pests has taken place. Bats 
and mice serve no useful purpose in the economy of the farm, 
but only consume and destroy large quantities of food stuffs. 
Their eradication is a direct boon to the occupiers of premises 
in which they have taken up their abode. 

.•***»* 


A fuktheb rise was recorded in September in the average 
prices of agricultural produce, the general index number 

The Affricultural ^>^0“ 54 per cent, above pre-war 

T Iff h August to 56 per cent, above in 

inaex WumDer. September. There has thus been a rise of 

6 points from the minimum of June, and although the prices of 
different commodities vary appreciably, the general level is now 
practically the same as a year ago. The increase in September 
was due in the main to fruit and barley, the index figure for 
the former advancing sharply owing to the very high prices of 
Ijlums and pears as a result of the poor crops. Small fruits 
which were on the market last month were relatively much 
cheaper than plums and pears. 

The following table shows the percentage increase in each 
month since January, 1920:— 


Percentage Increase compared with the average of the roRREspoNDiNO 

Month in 1 all-13. 


Month. 


1920. 

1921. 

1922. 

192.3. 

January ... 


200 

183 

75 

68 

February ... 


195 

167 

79 

63 

March 


189 

150 

77 

59 

April 


202 

149 

70 

54 

May 


180 

119 

71 

54 

June 


176 

112 

68 

51 

July 


186 

112 

72 

53 

August 


193 

131 

67 

.54 

September 


202 

116 

57 

56 

October ... 


194 

86 

59 

— 

November 


193 

79 

62 

— 

December 


184 

76 

59 

— 


The average price of wheat during September was only 19 per 
cent, above pre-war, compared mth 23 per cent, above in 
September, 1922, and there was a sharp decline as compared 
with August, 1923, during the early weeks of which most of the 
wheat on the market was of last year’s crop. With more barley 
of malting quality on sale, prices showed a sharp rise on the 
month, and at 30 per cent, above 1911-18, were higher than a 
year ago. Oats declined by about 4d. per cwt., but as this 
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reduction was relatively the same as in pre-war days, the index 
number remains unchanged at 30 per cent, above 1911-18. The 
prices of grain continue at a lower level than those of other 
kinds of agricultural produce, though hay at only 32 per cent, 
above pre-war is relatively little dearer than barley or oats. 
Hay prices showed very little change on the month, but usually 
these harden in September, so that the index figure declined 
by 2 points. 

The average price ot main crop potatoes during September 
was 75 per cent, above pre-war, whereas in September last 
year they were down to the pre-war level. There was, however, 
a pronounced decline during the latter half of the mouth owing 
to the markets being over-supplied, and in the week ending 
26th September potatoes averaged about 60 per cent, above 
1911-18. 

Fat cattle were 2d. per stone cheaper than in August, but 
as prices have declined during the last two months at relatively 
the same rate as before the war, the index number has remained 
practically unchanged since July. The prices of fat sheep have 
been very steady since mid-August, but over the whole of 
Septemboi' averaged |d. per lb. lees than in the previous month. 
The index number declined from 76 to 72 per cent, above pre¬ 
war, but fat sheep art* still relatively much dearer than fat 
cattle or pigs. The rise in the prices of fat pigs which took 
place (luring August has not continued, though there has been 
no fulling awav, so that the average for September is about 
4d. per stone higher than for August, and the index number 
shows a rise of 3 points to 55 per cent, above September. 1911-18. 

Dairy cows usually advance in value in the late summer and 
autumn, but the increase of about 158. per head in September 
was relatively rather greater than usual. Although there was 
some improvement in the demand for store cattle towards the 
end of the month trade w’as slack on the whole, and the index 
number shows a slight decline. Store sheep have, however, 
continued in good demand, and the increase of 28. per head on 
the month brings this class of stock to more than double the 
pre-war level. Store pigs show a further decline and average 
95 per cent, above 1911-13. as compared with 102 per cent, 
above in August. All classes of live stock except store sheep 
are cheaper than in September, 1922. 

The prices received by farmers for milk remained unchanged 
in September at 67 per cent, above 1911-18, but the rise in the 
price of butter as compared with August was rather sharper 
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than usual at this season, and the index number moved from 
48 to 56 per cent, above pre-war. Cheese also became demrer 
and rose to 74 per cent, above 1911-18. Cheese was 248. per 
cwt. dearer than in September, 1922, whilst butter was 2|d. 
per lb. cheaper. 

As is usual at this time of the year eggs showed an appreciable 
rise, being nearly 8d. per dozen dearer than in August, the 
index number increasing from 68 to 75 per cent, above pre-war. 

at • • • » » 


The Cumberland and Westmorland Committee have extended 
their current agreement to cover the hiring period 11th Novem¬ 
ber, 1928, to 7th June, 1924. The terms 
are as follows:— 


Conciliation 
Committees 
in Agriculture 


1 ^ 
we 


Skilled male workers aged 21 
and over ... ... 37/ 

Skilled male workers aged 20 and undei 21. 32/- ^ 

Skilled male workers aged 18 to 20 . 

Skilled male workers aged 16 to 18 ... . 23/- J 

Other adult male workeis 30/- for a week of 54 hours iii Hiiinmer and 
48 in winter. 

Female workers aged 16 and over, 5d. per hour. 


For a 
eek hf 
customary 
hours 
(defined as 
63). 


Provision is also made for overtime to be paid for at the rate 
of 8d. per hour and for the value of board and lodging to be 
computed at 15s. per week for all male wt)rkers of 18 years 
of age and ovbr. 

The agreement of the Devonshire (Committee, which was 
due to expire at the end of September, has been extended 
to 5th January, 1924, with the understanding that unless either 
side asks for re-consideration it will continue to Tjady-day. 
The terms provide for the payment to adult male workers at 
the rate of SOs. for a week of 61 hours, with overtime at 8d. 
per hour on weekdays and lOd. per hour on Sundays Rates 
of wages for male workers under 21 years of age and the 
values at which the provision of board and lodging may be 
reckoned are also included in the agreement. 

The Merioneth and Montgomery Committee have also 
decided to maintain wages at the present level, the current 
agreement having been extended to 80th April, 1924, The 
rates are Sis. for a guaranteed week of 60 hours for stockmen 
(the guaranteed weekly wage for these workers being a new 
feature of the agreement\ 288. for a week of 62 hours for other 
adult male workers and proportionate rates for male workers 
under 21 years of age. 
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BIRD MIGRATION AND THE INTRO¬ 
DUCTION OF FOOT-AND-MOUTH 
DISEASE. 

Sir S. Stockman, 

Chief Veterinary Officer, Ministry of Agriculture and Fisheries, 

and 

Miss Marjory Garnett. 

In an article entitled “ The Ques^^ion of Invasion ” prepared 
by the senior author (S. S.) for his Annual Report in 1919* 
he discussed the problem of invasion of this country by foot- 
and-mouth disease in the lij^ht of vhat seemed to emerge from 
studying the outbreaks over a pfTiod of 20 years. Since then 
further outbreaks have been considered (1919-1921^ but, 
although these necessaril}’^ increase the number examined, the 
alteration in the incidence of locality is negligible, and no 
entirely new facts of importance have come to light By 
examining the recorded stories of outbreaks, it was found 
possible to classify them under two important heads :—Initial 
outbreaks of invasion: (h^ Outbreaks of ramification from the 
former. 

Those in require no further explanation for their 
classification. 

As regards those placed in fah they are those which arose 
after the country had been free from the disease for more or 
less long periods—months or years—in excess of what there is 
reason to believe represents the usual viability of the virus 
outside the body, and those arising simultaneously in parts of 
the country verv remote from each other and having no possible 
connection, except perhaps through the same agency, what¬ 
ever it be, whereby the vims is carried long distances and in 
certain directions. This apparently is the same problem as 
that of invasion from without the country. In this particular 
connection it has to be noted :— 

ri) That the entry into Great Britain of ruminants and swine 
was totally forbidden, as was also the importation of straw 
and hay from any infected country; yet the outbreaks of 
invasion continued. 

(2) That the outbreaks were dealt with by slaughter, and 
the question of recovered carriers of infection did not there¬ 
fore arise. 

* Annual Report of Prorcedincf^ uvAer thr Th'seaaes of Anhnala Arts, Minis/rff of 
Agrirulfttre: see also Journal of r'omparcUitr Paihologu and Thfrapeutiett/* 
Vol. XXXIII, 1920. 
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(S) That all infected premises, after slaughter of the 
animals, were disinfected both chemically and by prolonged 
isolation as regards fresh stock entering thereon, and were 
never attacked more than once. 

Possible Carriers of Inlection. —Feeding stuffs and packing 
materials imported from abroad, and human beings who had 
come from foreign countries, fell under suspicion as the 
mechanical carriers of infection in general, for the evidence is 
definite in connection with the outbreaks of ramification that 
infection can be carried by human beings, by food stuffs, and 
by straw. Although on inquiry it very occasionally trans¬ 
pired that one or other of these possible agencies might have 
been the origin of an initial outbreak, in the vast majority of 
cases there was no such evidence, and in many cases the 
initial outbreaks arose on more or less isolated farms, where 
nothing but home-grown material had been used; at which no 
strangers had visited; and off which the residents and 
attendants had not been for some considerable time before 
the outbreak. Additional and strong evidence against 
imported materials of commerce or human beings from abroad 
being generally responsible for the introduction of infection 
was brought out from the fact that the distribution of the 
initial outbreaks did not follow the lines of distribution of the 
imported food’stuffs, etc. Human beings, and imported food 
stuffs, go to all parts of the country, but it transpired, in fact, 
that the greater part of the United Kingdom had escaped 
outbreaks of initial invasion, and that these, over a period of 
22 years, had arisen almost entirely in more or less definite 
areas, some of these, again, being much more favoured than 
the others. The same premises in these areas, moreover, 
were practically never stricken a second time, a fact which 
finally demolished the improbable suggestion that infection 
might have lain latent from a previous outbreak. The dis¬ 
tribution of these initial outbreaks of invasion was sufficiently 
definite to justify the conclusion that it did not arise from 
purely fortuitous circumstances. As is well known, the 
invasions of this country occur during the waves of prevalence 
of foot-and-mouth disease on the CJontinent of Europe. 

Human beings, imported animals, and food stuffs—the 
ordinary communication between farm stock and the outer 
world, as it were—^having been eliminated as agencies of con¬ 
veyance in general, it seemed worth while examining the 
possibility of the vims being air-borne, particularly through 
the agency of birds. Tt is worthy of mention here that 
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publication of the article previously referred to (Annual 
Eeport, 1919) has aroused special interest amongst the inspec¬ 
torate staff of the Ministry of Agriculture dealing with out¬ 
breaks in the field, and some of them in their rei)orts have 
been able to furnish actual and personal observations, which 
tend to show that in connection with outbreaks of ramification, 
at least—outbreaks arising, say, up to a few miles apart from 
each other—birds are responsible for carrying infection. The 
reports also contain the information that at the time of certain 
initial outbreaks flocks of birds (place of origin unknown) had 
been observed in the neighbourhood, and even on the farm 
where infection arose. 

In outbreaks of ramification birds (chiefly starlings, rooks, 
crows, wood pigeons and gulls) have been seen to feed at the 
troughs used by affected animals at pasture, and to fly to 
other farms nearby, where disease subsequently broke out, 
notwithstanding there had been no other known communica¬ 
tion between the premises. 

Tn considering the way in which birds might carry infection, 
three possibilities suggested themselves:— 

(1^ The birds might contract an attack of the disease in some 
form. Birds in general are known to be very insusceptible 
to the disease, but there are recorded cases which seem to 
show that this species-insusceptibility is not absolute. There¬ 
fore, given only a few susceptible birds affected with the 
disease, amongst the millions which migrate to this country, 
this explanation would not outrage the observations as to 
incidence. 

(2) That by frequenting infected pastures, etc., the birds 
might contaminate their feet or plumage with the virus, and 
afterwards carry it over long distances to other pastures, 
etc This is definitely possible, since we know that the virus, 
so long as it can find the conditions for maintaining its 
viability, can be carried on straw, hay, clothes, etc., and 
feathers might warrantably be included. 

(8) That the virus might be swallowed (in food or water) by 
birds, pass through their intestines uninjured, and afterwards 
be excreted in their droppings at places remote from where 
the virus was picked up. 

The object of this article is to deal with the circumstantial 
evidence, without, for the moment, dipping into the experi- 
menial evidence, such as it is at present. It is a remarkable 
fact, however, that initial outbreaks of invasion practically 
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never arise amongst animals which are completely housed, and 
the ramifications from initial outbreaks are infinitely more 
numerous if invasion occurs at seasons when most of the 
animals are at pasture. The spread of the disease from 
premises to premises, moreover, can be checked to a remark¬ 
able extent if owners can be prevailed upon to keep their 
animals indoors, which may, of course, at times be impossible, 
for obvious reasons. 

A map of the initial outbreaks—80 in number—over a 
period of 22 years, was filled in {see Map 1, which is a 
summary, as it were, of the principal map). A chart was also 
constructed showing the monthly incidence of the initial out- 
bieaks in each vear of the 22; the totals are summarised in 
Table I. 

It is upon the above records and circumstanees that the 
junior author* has brought to bear her studies on birds and 
their movements, a subject which has occupied her attention 
for many years. To prevent misunderstanding, however, it 
should be explained that, both the authors being aware that 
a positive was practically impossible to prove under the circum¬ 
stances, the object of the inquiry in the first instance was to 
see whether the question could not be definitely settled by 
proving a negative, that is to say, by finding the circumstances 
of invasion so out of accord with those of bird movements that 
the theory could not be entertained. This it is hoped will 
relieve the authors of any imputation of a desire to engage in 
special pleading. 

Bird Migrations. —A closer examination is made in this 
paper of the initial outbreaks of foot-and-mouth disease for 
the last 22 years in connection with bird migration, and 
particularly the migrations of those birds which frequent 
pastureland, as these are the most likely to carry the virus 
of the disease, if it can be so carried. 

Foot-and-mouth disease occurs very little in the countries 
north of Denmark, and if birds bring it to England from the 
Continent, they must come from countries to the east, south¬ 
east and south. One would expect therefore, to find most of 
the outbreaks in the south-east part of England. This is 
actually so; for if a line is drawn from the Wash to the Bristol 
Channel, it will be found that in the district north and west 
there have Been 27 initial outbreaks, and in the district south 

♦ Miss Garnett is almost entirely responsible for the work relating to bird 
movements in particular. 



Map 1.— Showing Mini Outbreaks of Foot-and-Mouth Disease during 22 years (1900-1221), 
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Easts West Route . . . -i-»- 

Migrants from Scandinavia,Iceland, 
Greenland & Northern Europe. —► 

Chief Overland Routes in England 

Map 2 —Bugiammatic Map of Bird Migration Bootes (Autumn) 
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and east 52, or nearly twice as many. Of these 52, 86 have 
occurred east of a line drawn north and south through the 
Isle of Wight. 

There are two great tides of bird migration which flow 
through these islands; (a) the well-known movement roughly 
from north and north-east to south in autumn and back in 
spring, and (b) the less known, but not less important move¬ 
ment from east to west in autumn and west to east in spring. 

In the autumn migration on the “ north and south route 
great numbers of birds arrive on our north-east coast from 
Scandinavia to continue their journey southwards, and birds 
from Iceland, Greenland, and northern Europe, pass down both 
the east and west coasts. This migration need not be taken 
into account, because the birds following these lines do not 
come from countries frequently infected. 

There remain, then, two regular annual migrations of birds 
from the south and east;— 

(1) The spring migration from the south of birds returning 
to summer quarters in the British Isles, or passing through 
on their way further north. This movement begins about 
mid-February and lasts through March, April, May and 
sometimes even into June. 

(2) The “ east to west ** autumn migration, when immense 
numbers of birds arrive on our east and south-east coasts after 
crossing the North Sea from the shores of Belgium and 
Holland. This migration starts in mid-September, and lasts 
throughout October and the first half of November. It may, 
however, start again any time during the winter when there 
is severe weather on the Continent of Europe. 

The following Table shows the total number of initial out¬ 
breaks of fooi-and-inouth disease for each month of the year 
over the whole period 1900-1921, and also the number of years 
during the same period in which outbreaks have occurred in 
each month. 



Jau. 1 

Feb. 

iMar. 

Apr 

May 

Juiu 

July 

Aup 

Sept 

Oct. 

Non. 

5 D«c. 

Number of Outbreaks.. 

14 ' 

B 

B 

B 

B 

2 

' 9 

3 

8 

B 

8 

12 

1 

Numljer of years in 
which outbreaks have 

4 

4 

1 

4 

1 

4 1 

1 

1 or 

2 

5 

3 

1 1 

r> 

5 

6 

0 

occurred 





2^ 









* 1 doubtful case. 


The second set of figures shows pretty clearly in which 
months the outbreaks are of most regular occurrence, and 
serves as a useful check on the first set, though the first set 
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would be influenced more or less by the opportunities for 
infection of a large or small number of birds. 

From this Table it is clear that by far the greater number 
(rather more than 64 per cent.) of initial outbreaks have 
occurred in the months from September to January; that is in 
the months when birds are coming to England by the “east 
to west ’’ route, either on normal migration, or (in December 
and January) owing to hard weather on the (Continent. The 
incidence is also annually high in these months. 

From February to May, the months of the spring migration, 
there are far fewer initial outbreaks, and they are of less regular 
■occurrence than in autumn and winter. 

The three summer months, June, July and August, are of 
peculiar interest because of the large number of outbreaks in 
July. Migration during the summer is not altogether at a 
standstill; belated spring migrants are still passing north in 
June, and in July and August there is probably a little east 
to west migration. Until, however, more is known definitely 
of the movements of birds at this season, it is difficult to say 
whether they can account satisfactorily for the number and 
regularity of these outbreaks in July, and the incidence in this 
month must for the present be accepted as unfavourable to the 
theory of birds as carriers of infection over long distances. 

So far as can be seen from a contour map, however, the 
localities of the outbreaks of foot-and-mouth disease favour, 
on the whole, the idea that the virus may have been introduced 
by birds. The majority are not exactly on the coast; but 
migrants, on arrival, unless very exhausted, usually fly inland 
for some distance before alighting; and many of the more 
inland outbreaks are in river valleys, which are always great 
highways for birds. Even when there is an isolated outbreak 
well into the country (like that near Eipon on 16th July, 

1910) there is always the possibility that just before and after that 
date the bird or birds did not alight in any place where they 
could have come in contact with cattle, etc., or that cattle 
did not pick up the virus although deposited. 

A striking feature about the outbreaks on the coast is that, 
unlike those more inland, most of them are near towns of 
some size. For instance, out of 10 outbreaks on the coast in 
Kent, 2 are near Rye, 2 near Folkestone, 1 near Hastings, 1 
near Deal and 1 near Margate. There is probably some 
reason for this, and so far as birds are concerned, the most 
likely explanation is that these outbreaks have been caused 
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by gulls, which are attracted to places where fishing goes on 
by the offal that is thrown out. 

Species of Birds likely to be Carriers. —Before going into 
more detail with regard to the individual outbreaks, it will 
be useful to reiiew briefly the birds which, from their habits, 
would be most likely to carry and spread the disease. These 
must be mainly birds which (o) frequent pasture fields, and 
(b) are migrants, coming to this country from places to the 
east and south (infected countries), especially birds using the 
“east and west” route in autumn and winter. 

Immense numbers of Books (Corvus frugilegus), Jackdaws 
(Colaeus monedula), Starlino.s (Stumus vulgaris) and Skylarks 
lAlauda arvensis) come in from central Europe in autumn, 
travelling from east to west across northern Continental Europe, 
and down the river valleys to the coasts of Belgium and Holland, 
whence they cross the North Sea to our east and south-east 
coasts. Tn spring, birds of the same species which have wintered 
in southern Europe, arrive on the south coast, and also on the 
east coast between Kent and Norfolk. All these birds frequent 
pastureland. Starlings in particular delight in feeding close to 
animals at pasture. They are also attracted to feeding troughs 
in winter. 

Wagtail.s. particularly Pied Wagtails (Moffjc»7/rt alba lugubrist. 
are also fond of feeding near animals at pasture, probablv to 
pick up the insects they disturb in the grass. These birds do 
not use the east and west route, but Yellow (Motadlla flava). 
White (Hotdcilla alba alba) and some Pied Wagtails come in 
from the south in spring. 

There are a few records of Herons arriving on the east coast 
in September, and (hey are birds which sometimes frequent 
marshy pastures and those bordering rivers and ponds. 

Geese come in autumn from the far north (which is not 
infected), but some which have wintered on the Continent pass 
through in spring on their return journey north, and both geese 
and ducks come in great numbers to the east coast in hard 
winters, when the marshes of the Baltic and the Holland coast are 
frozen. The grey geese feed regularly in the fields and marshes 
at night, but usually near enough to the sea or to some estuary 
to return there to rest during the day. 

Of Ducks the Mallard (Anas platyrhgnchus) (Wild Duck) 
and Teal fAnas rrecca) are perhaps the most likely to come in 
contact with cattle. Most of the mallard wintering in this 
country come from the north in autumn, but in hard winters 
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many come from the east and south-east also. At that time of 
year they often spend the day in large flocks on the sea, or on 
mud flats, or sheets of open water, flighting in at night to feed 
in the marshes and flelds. 

Some of our teal (as well as some mallard) winter on the Con¬ 
tinent, and might bring the disease back with them in spring. 
They would only be likely to affect cattle in marshy fields or near 
drinking pools. Several initial outbreaks have arisen on such 
pa'stures. 

A great many Woodpioeoks (Columba palumbua) come to 
this country by the east and west route. They do not regularly 
feed in pasture lands, but may visit the feeding troughs. 

There are three common Wadbbs which frequent pasture 
flelds in large flocks. The Lapwing (Vanellua vanellua) (Peewit 
or Green Plover) and the Golden Plover (Charadriua apricariiia) 
are found both inland and on the coast, the former being 
extremely common and the latter fairly well distributed in 
winter. Immense numbers of lapwings, as well as a few golden 
plovers, come here by the “ east to west ” route in autumn and 
winter. These birds might also bring tbe disease when migrat¬ 
ing north in spring. 

The third wader, the Curlew (Nvmentva arquata), is much 
more of a shore bird in winter than the other two. especially in 
cold weather, though many resort to inland pastures to feed 
or to rest at high tide. Some curlews come in by the “ east to 
west ” route, and birds wintering further south pass through 
England in spring, when they go inland to their nesting places, 
and they also follow some of the overland migration routes on 
their way further north. 

The Eedshank (Tringa fotavva) and Common Snipe (Cupelhi 
gallmago) ought perhaps to be included in the list of waders ; 
both, though present in England all the year round, are 
migratory to some extent, and both are fond of marshy pastures. 

There are other waders, some of them typical shore birds, 
which might bring the disease when migrating overland or along 
our coasts, especially when they return northwards in spring 
and early summer; but none are of great importance in the 
present connection, though it is possible that even rare visitors 
(or vagrants’) might cause isolated cases. 

Gulls are especially interesting because of the large numbers 
of immature and non-breeding birds which have nothing to 
prevent them from wandering about at all seasons. Of the 
five common kinds, four—^the Greater Black-backed Gull (Larva 
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marinius), Lesser Black-backed Gull (L. fiiscus), Herring Gull 
(L. argentatus), and Common Gull (L. canua )—^take from three 
to five years to become adult, and the Black-headed Gull (L. 
ridibundus^ does not usually breed until two years old. These 
gulls vary individually in numbers at different places and 
different seasons, and except the great black-backed, are by no 
means confined to the coast. The two smaller kinds (black- 
beaded gull and common gull) feed to a large extent on earth¬ 
worms and grubs, following the plough or getting them from 
pasture fields. All gulls are, however, omnivorous, fishing when 
inland in rivers and ponds and feeding on garbage heaps. 
Several initial outbreaks have arisen near garbage heaps from 
slaughterhouses and fish factories. Gulls often rest in pasture 
fields even when not feeding there. 

Not much is known definitely about the migrations of gulls. 
There is a general movement south in autumn, and north in 
spring. During the herring season on the Norfolk coast (i.e. 
in autumn\ large numbers of great black-backed gulls and 
herring gulls congregate there, and it is almost certain that some 
Immigration of gulls takes place at (hat tinje from the coasts 
of Holland and Belgium. 

Besides these regtilar migrations, gulls are often on the 
move; when going from place to place they prefer to fly against 
the wind, and it is impossible to say how far they may go in 
search of food. The summer wanderings of immature and non- 
breeding birds might possibly account for some of the July out¬ 
breaks. which occur when there is practically no regular 
migration. 

A closer analysis of the migratory movements of birds in 
relation to the seasonal and local incidence of the outbreaks of 
invasion (initiaD is attempted in the following paragraphs. 

Spring Migration (see Map 8, February, March, April and 
May).—Birds returning in spring to the British Isles to breed, 
or on their way further north, either cross the Channel direct 
to the south coast, and make their way north by inland routes, 
or follow up the east and west coasts. Many of them pass 
inland up the river valleys on their way to their nesting places. 
Those which have come up the west coast of Europe and are 
bound for Scandinavia and northern Europe, may cross the 
Channel via the Scilly Isles and then continue north-eastwards 
along the south coast of England, or turn northwards up the 
west coast for some distance before crossing over to the east by 

B 
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one or other of the overland routes. The general tendency at 
this season is from west to east over England as well as from 
south to north. 

This migration does not start till mid-February (W. Eag^ 
Clarke gives 11th February as the earliest date for arrivals on 
the south coast). The February outbreaks are all early in the 
month. This, however, would not necessarily exclude birds 
as carriers since earlier movements might take place at the 
tail-end of winter, and as weather movements. Nevertheless, 
it would be very curious if the weather migrants carried the 
disease in early February and the regular migrants did not do so 
later in the month, but neither spring immigration nor spring 
invasions are to be regarded as confined to February: the inci¬ 
dence is high in March and April, only fulling in May and June. 

It must be borne in mind that all the dates here mentioned, 
and those on the maps, are the dates of the actual appearance 
of the diseiise, and that from 5 to 10 days or more must be 
allowed for the virus to be picked up and for the period of 
incubation in the animal. This might easily take early February 
outbreaks back to January and winter movements, and so on 
for other dates. 

South of the Wash there are March outbreaks in Kent and 
Surrey, \pril ones in Kent. Essex and Norfolk, and one May 
outbreak in Norfolk. These might be accounted for by the 
south to north migration of birds which have come directly 
across the Channel to the south coast: or the outbreaks in Kent. 
Essex and Surrey might equally hove been caused by birds 
which had entered the country by way of the Thames estuary. 

Either way the absence of outbreaks in the west of England 
and in South Wales is noteworthy, and if it means anvthing, 
points to infection having come from south-east rather than from 
due south. The idea that this may indeed be so receives some 
support from the fact that, according to W. Eagle Clarke 
{Stvdien in Bird Migration), “ during late February, throiighout 
March, and sometimes the first half of April, considerable num¬ 
bers of rooks, occasionally accompanied by daws, starlings and 
skylarks arrive during the day-time on the south-east coast of 
England between Kent and Norfolk.” These birds arrive from 
the east and south, and must be almost the only birds following 
the east and west route in that direction in spring. 

The March outbreak in Yorkshire might have been due to 
birds which had come up the east coast and followed up the 
river valleys from the mouth of the Humber. 



Map 8.— Distribution of Outbreaks of Foot-and-Mouth Disease in February, March, April and May. 

The oblique shading indicates roughly the area most affected by immigration of Rooks, etc., on 
the East Coast at this season. 

The horizontal shading shows the route followed by Gulls fim the Severn to North Wales 
and Lancanhlrc. 






Map 4. -Distribution of Outbreaks of Foot-and-Mouth Disease in June, July and August. 
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The March outbreak in North Wales would not appear very 
difl&cult to account for at first glance on the theory of birds 
being carriers. There is a well-known migration of gulls in 
autumn from the Dee estuary across the Ellesmere district 
of Shropshire and down the Severn valley to the Bristol 
Channel, and in spring there is a rather less marked return move¬ 
ment north along this roiih', some of the birds crossing the 
hills of north-east Wales, which would bring them out in the 
Rhyl and Conway valleys. This route is followed by black¬ 
headed, herring, and lesser black-backed gulls, and except for 
the first they do not often alight on the way. The March out¬ 
break (Denbigh) would fit in well with this spring movement.'' 
There have, however, been two other outbreaks along the same 
coast, neither of them anywhere near the time of the spring 
migration. These will be referred to later. 

Summer Migration (Map 4, June, July and August).—In 
June some birds on passage to the north continue to cross our 
shores: and in July a few waders certainly arrive, mostly non- 
breeding birds and those that have finished nesting early. 
Some of these have probably come to us from the south-east 
(e.g. Ruffs in Kent). Most of the birds of which records are 
to be found, however, are of the rarer kinds, and as the July 
outbreaks have been, comparatively speaking, numerous, and 
have occurred in five different years, which shows them to be 
almost as regular as the winter ones, fortuitous migrants can 
hardly be accepted as having introduced the virus in July 

There are a few birds which from their habits are to some 
extent open to suspicion, though there is little or no positive 
evidence of their coming from the Continent at this season. 

Young starlings, both here and on the Continent, flock 
together and begin to move about as soon as they are fledged 
(i.c. about the middle of June). From 20th June onwards 
great numbers migrate from east to west across Heligoland, 
and there is some evidence that they have once or twice arrived 
on the east coast of England about the end of the month. It 
would seem, however, very exceptional for this migration to 
reach our shores. 

Rome lapwings are in flocks as early as the middle of June, 
and the fact that our own breeding birds are moving down to 
the coast and sometimes visiting outlying islands and lightships 

♦ Given outbreaks in England in the northern or southern limits of this 
track, infection might be conveyed from north to south or vice versa. It is a 
fact that outbreaks on the Lancashire coast have been followed by others of 
•quite obscure origin on the south-west qpast 
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in late June and in July, makes it possible that some immigra¬ 
tion might take place without attracting notice. 

Young herons (Ardea cinerea) on the Continent have been 
known to make very long journeys before the end of June; and 
while but little is known definitely of their migrations it is 
certain that there is a little immigration by the east and west 
route in autumn; as with the lapwings, the arrival of a few 
in late summer would be difficult to observe, because the home¬ 
bred birds frequent the shore at that* season. 

If birds have carried the virus for these July outbreaks, move¬ 
ment of gulls Mould also be a possible explanation. There are 
always a lot of young and some old, non-breeding birds round the 
coast in summer: they wander inland almost anywhere, following 
up the river valleys, visiting ponds and reservoirs, and any fields 
where they can find food. Their numbers might easily be 
increased by arrivals from the Continent without attracting 
notice, especially in summer when our own breeding birds are 
beginning to move about. 

The distribution of these outbreaks particularly arouses 
curiosity; 5 out of 9 in July are north of the Wash to Severn 
line, while in all the other months the majority of the out¬ 
breaks are south of that line. 

In most of the cases north of the Wash, it looks as if the 
disease had been brought up the Humber and dispersed along 
its tributarieg into the surrounding country, or else had been 
brought in by the Wash and carried across England in a north¬ 
westerly direction; this might also apply to the outbreak in 
Cumberland in Juno, 1912. The July outbreaks south of the 
Wash i^ight have been caused by birds which had e-ntered eith'^r 
bj the south coast or up the Thames valley. 

The outbreaks on the coast in Kent near Kye in Jul} , 1920, 
and June, 1911, by their position close to a fishing town, at 
once suggest gulls, possibly from the northern coast of France. 

Autumn Migration (Map 5, September, October, November). 
—In autumn, besides the birds which stream down our coasts 
from the north, and those which cross the North Sea from 
Scandinavia and arrive on the east coast of Scotland and the 
north-east coast of England (these come from clean countries), 
an immense number comes to us from the east and south-east 
across the southern portion of the North Sea. 

The centre of this immigration (from east and south-east) 
is on the Essex coast and the mouth of the Thames, and it 
extends from Dungeness in Kent as far north as Lincolnshire. 
The direction from which the birds come is due east on the- 
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Essex C5oast and mouth of the Thames, and south-east in 
Norfolk and Lincolnshire, where, from their line of flight, 
they are thought to have crossed the North Sea from the 
estuaries of the Maas, Scheldt and Rhine, down which rivers 
they have travelled on their way from central Europe. 

From the north coast of Norfolk many birds turn south¬ 
west and cross England from the Wash towards the Bristol 
Channel; others continue to “skirt the coast northwards 
(which they—the skylarks and grey crows in particular— 
sometimes do as far as the Tees) proceeding inland at various 
points as they go. Those forming the left wing, and they 
are a coAsiderable contingent, pass westward along our Channel 
shores to reach winter quarters in southern and south-western 
England and in Ireland, while others doubtless cross towards 
the shores of France en route for more southern lands 

The regular autumn migration lasts from September to mid- 
November, and all the initial foot-and-mouth outbreaks during 
this time occur in areas which could be affected by the migra¬ 
tion. A few of the September outbreaks are rather early for 
this regular migi'ation, but there is no doubt that some birds 
arrive in this country from the east as early as August. 

The isolated series of outbreaks in Northumberland, 
Lancashire and North Wales in September, 1912, is interest¬ 
ing, and at the same time puzzling. For one thing thev are 
much further north than any others at that season. Again, 
there have been three initial outbreaks altogether on the north 
coast of Wales in 22 years—these constitute the only outbreaks 
up to date which have arisen on the west coast—and there is a 
curious coincidence between these and the initial outbreaks in 
Northumberland, viz.:— 

1912. N. Wales—Ist Sept. Nuithuiiiberland—9th Sept. Soutli Lniios.— 

UtSept. 

1914. N. Wales—3rd Mar. Nortlinmberlanil—16th Feh. 

1920. N. Wales—22iid Jan. Xorthumberland—18th Jan. North Lancs.— 

20th Jan. 

The Lancashire outbreaks in 1912 and 1920 seem partly to 
link up the two places. Whether there is really any connec¬ 
tion, however, is a matter for speculation; there is certainly 
migration overland between the north-east and north-west 
coasts which might account for it, but one would not expect 
to find birds moving north-east in September or south-west in 
February-March. There is, however, so long an interval 
between the latter (16th February—3rd March, 1914) series of 
* W. Ekfrle Clarke, StudtM in Bird Migration. 
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outbreaks that they are less likely at least than the others to 
be connected. 

Winter Migrations (Map 6, December, January and 
February).—After the middle of November the regular autumn 
migration ceases, but nearly every winter there are spells of 
hard weather when birds from the (Continent are driven to 
seek refuge in the British Isles, where, especially in the west, 
the climate is milder. 

Many of these birds come by the “east and west” route, 
their migrations sometimes lasting for days if the weather 
continues severe, and at such times swarms of birds including 
rooks, larks, lapwings and great numbers of wildfowl arrive 
on our east and south-east coasts, most of them travelling west¬ 
ward through southern England, or along the south coast, or 
cros.'^ing to Ireland. 

These forced migrations in search of food and shelter may 
occur at any time between November and March, but the chief 
months are December and January, which are also month.s 
when the number of outbreaks of foot-and-mouth disease is 
high. 

Any of the outbreaks south of the Wash, and after the 
regular autumn ipigration season, might have been caused by 
birds on these weather movements, but there have also been 
11 north of the Wash where the “ east to west ” migrations 
apparently do not extend at this season. 

There is a curious movement of gulls, however, on the north¬ 
east in winter, when, during strong north or north-east winds 
between October and January, great numbers of common 
gulls, herring gnlls and lesser black-headed gulls fly along the 
shore or over the sea, heading north or north-west against the 
wind. This movement is observed in Yorkshire from Spurn 
Point to the Cleveland coast, and opinions differ as to whether 
it is true migration or only due to the gull habit of flying up 
wind (not nearly so many gulls return south, however, when 
the wind changes to south-west). Either way it is possible that 
birds from the Continent may form some part of the movement, 
especially as north-east winds in winter often coincide with 
ver>‘ cold weather. In Yorkshire during the north-east wind 
the gulls only fly past over the sea, but there seems to be no 
mention of them passing up the Northumberland coast, and as 
the movement depends on wind, it must be of uncertain dura¬ 
tion, and it would account for the presence of gulls from the 



Map 5.—Distribution of Outbreaks of Foot«and*Mouth Disease in September^ October and Noitmber. 
The shading indicates roughly the area affected by Bast and West" migration at this 'season. 






Map 6 .“-Di 0 tributionof Outbreaks of Foot-and-Mouth Disease in December, January and February, 

Shading indicates roughly the area chiefly affected by East and West migration at this 
season. 

The arrows on the N.E. Coast show the course of Oull movements during K. and N.B. winds. 
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south on the north-east coast at that season. Once there they 
might wander anywhere inland in search of food. 

These winter movements do not, of course, occur with the 
regularity of the autumn and spring migrations, and yet there 
have been more outbreaks of foot-and-mouth disease in 
December, January and February than in September, October 
and November. If, therefore, the disease has been brought by 
birds in these out periods, some further explanation seems 
necessary. It might depend, however, upon the habits of 
biids varying with the sc'asons, as they do. For instance, some 
which feed in stubble fields in autumn take to the pastures in 
M inter, and <-0 ^^^Hlld be more likely in that season, if infecth’e 
at the time, to infect animals at pasture. 

Conclusion.—In c*onclusion there would appear to be most 
remarkable relations, both as regards seasons and localities, 
between the movements of birds and the initial outbreaks of 
invasion in foot-and-mouth disease in Great Britain. Some 
of these outbreaks, however, do not correspond with what are 
believed to be the known facts as regards bird movement. On 
the other hand, these facts are admittedly incomplete, and the 
circnmstantial evidence as a whole is very far short of being 
able to establish a negative. 
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IMPERIAL ECONOMIC CONFERENCE, 
1923: IMPORTATION OF LIVE STOCK. 

At a meeting of the Imperial Economic Conference which was 
held on 26th October, the question of the Importation of Live 
Stock was discussed. Those present included:— 

The Bight Hon. Sir Philip Lloyd Greame, K.B.E.,M.C., 
M.P., President of the Board of Trade. (In the Chair.) 

His Grace the Duke of Devonshire. K.G., G.C.M.G., 
G.C.V.O., Secretary of State for the Colonies. 

The Bight Hon. L. S. Amery, M.P., First Tx)rd of the 
Admiralty. 

Lieut.-Col. The Hon. Walter Guinness, D.S.O., T.D., M.P., 
Financial Secretary to the Treasury. 

The Bight Hon. Sir Bobert Sanders, Bart., M.P., Minister 
of Agriculture and Fisheries. 

Lieut.-Col. A. Buckley, D.S.O., M.P., Parliamentaiy- Secre¬ 
tary to the Department of Overseas Trade. 

The Bight Hon. W. L. Mackenzie King, C.M.G., Prime 
Minister of Canada. 

The Hon. George P. Graham, M.P., LL.D., Minister of 
Bailways and Canals, Canada. 

The Bight Hon. S. M. Bruce, M.C., Prime Minister of the 
Commonwealth of Australia. 

The Bight Hon. W. F. Massey, Prime Minister of New 
Zealand. 

The Hon. Sir James Allen, K.C.B., High Commissioner for 
New Zealand. 

The Hon. H. Burton, K.C., Minister of Finance, Union of 
South Africa. 

Mr. C. A. Tnnes, C.S.T.^, C.I.E., Member of the Governor- 
General’s Council for Commerce and Bailways, India. 

Mr. Dacliba Dalai, C.T.E., High Commissioner for India. 

The Hon. W. G. A. Ormsby-Gore, M.P., Parliamentary 
Under Secretaiy of State for the Colonies. 

The Chairman suggested that the Conference would probably 
wish the Minister of Agriculture to open the discussion, and 
Sir Robert Sanders thereupon addressed the Conference, 

Sir Bobert Sanders: I do not want to go at too great length 
into the history of what has been a somewhat contentious 
subject* The position was until a year ago that all live cattle 
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were prevented from coming into these islands and it is under 
that system that the present generation of agriculturists have 
carried on their business. That was called the “ embargo ” 
and that was imposed by the “ Diseases of Animals Act, 1896.” 
I am quite aware that great objection is taken particularly to the 
name of that Act, an objection which I have heard expressed on 
several occasions with vehemence, I might almost say with 
heat. That is really one of the eccentricities of English juris¬ 
prudence. We have a large number of Acts of Parliament 
called by curioos names. For instance, we have an Act that 
says that contracts for the sale of land must be in writing. We 
call that the Statute of Frauds. There was an Act passed in 
1909 under which Local Authorities prohibit Cinema Exhibitions 
from taking place on Sunday, and censor films that might be 
calculated to shock the youthful visitor. Well, we call that an 
Act ” to make better provision for securing safety at Cinemato¬ 
graph Exhibitions.” Those are the sort of eccentricities that 
you get in Acts of Parliament. It is rather the rule than the 
exception that a state of things should arise under an Act of 
Parliament that has nothing to do with the name of that Act. 
Now. the next step in this matter is that in consequence of 
promises made by Lord Ernie in 1917 to Canadian represen¬ 
tatives. this subject was brought up in both Houses of Parlia¬ 
ment in the summer of 1922. when the following Resolutions 
were passed:— 

In the House of Commons :— 

” That this House is of opinion that the time has arrived 
when the embargo on the import of Canadian Cattle should 
be removed ” 

And in the House of Lords:— 

” That this House accepts the conclusions of the Royal Com¬ 
mission that the Dominion of Canada is free from cattle plague, 
pleuro-pneumonia and foot-and-mouth disease and is of 
opinion that steers from the Dominions might be admitted as 
store cattle to Great Britain, subject to precautions by means 
of quarantine being taken.” 

In consequence of these resolutions, an Act was passed last 
December entitled the “ Importation of Animals Act. 1922.” 
That Act authorises the admission of store cattle from Canada. 
So far as Canada is concerned, we have withdrawn unreservedly 
any suggestion that her cattle should be excluded on grounds 
of disease. The stigma to which she objected, which was imposed 
by the Diseases of Animals Act. has been removed by the 
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Importation of Animals Act of last year. I understand, how¬ 
ever, that Canada is not completely satisfied and that she desires 
i‘ol only free import for her store cattle as defined in the Act, 
but also free access to our inland markets for her fat cattle. 
With regard to this request, I must point out that the British 
Government must have regard primarily to the interests of its 
own producers. I think that principle has been admitted more 
than once during this Economic Conferenee. Canada has been 
accustomed for the last generation to send us her fat cattle for 
slaughter at the porta. It is still open to her to do so. The 
i-emoval of the embargo on store cattle does not justify a claim 
t^hat additional privileges should be given to fat cattle, if, as 
most certainlA is the case, the representatives of British agri¬ 
culture are convinced that it would be detrimental to their 
interests. This definition of store cattle was inserted in the Act 
by the TTouse of Commons without any pressure from the 
Government. It is not embodied in a Diseases of Animals Act. 
so that it casts no stigma on the health of Canadian cattle, 
whether store or fat, and it must be regarded as a matter of 
domestic policy adopted in the interests of our own producers. 
1 cannot hold out any hope, therefore, that the Govemment will 
propose or that Parliament would accept anv alteration of a 
decision that was deliberately arrived at less than a year ago. 

l^he secM3nd clause of the Act authorises the Minister to 
admit by Order Canadian animals other than stores. Such 
Order, however, has to be approved by both Houses of Parlia¬ 
ment. My predecessor, Sir Arthur Boscawen, had informed 
the Canadians; of his intention to introduce such an Order at 
an early date and was under the impression that he would 
be supported by the agricultural interests of the country in 
doing so. When, however, I came to look into the question 
I found that that impression was based upon a misapprehension 
and that all classes of our agricultural community were strongly 
op])Osed to admitting breeding cattle into the country. So 
strong was that opposition that I thought it very unlikely that 
such an Order would be confirmed by Parliament. Probably 
it is not generally recognised what an important matter our 
pedigree herds are to English agriculture. They have been 
built up mainly by private effort, though latterly the Govern¬ 
ment has given some assistance, and although they comprise 
only a small proportion of the total stock of cattle in the country 
they influence the quality of a vast number of animals that 
are not pedigree. Our agriculturists are exceedingly nervous 



1928.] Importation of Live Stock. 699‘ 

about anything that would in any way reduce the class of our 
stock which we have done so much of late years to improve 
and they are firmly opposed to the admission of breeding 
cattle to this country. 

Mr. Massey: \ou mean stud cattle? 

Sir S. Sanders: Yes. It is only right for me to say that this 
applies to all breeding cattle and that the strong feeling of the 
great majority of agriculturists is against making any further 
relaxation of the present system. 

So far as the majority of the J)ominions are concerned, 
geographical considerations must limit the importation of 
cattle from the Empire to Great Britain to \aluable animals 
which will realise a high price. Having regard to the para¬ 
mount importance of safeguarding the interests of our own 
breeders and our valuable trade in the export of pedigree stock 
not only to the J)ominions but also to foreign countries, the 
British Government, while anxious to promote inter-imperial 
trade and to give the best ix)ssible terms to the dominions, 
would not feel justified in doing more than to undertake to 
introduce legislation to facilitate the exchange of pedigree stock 
throughout the Empire as a whole on reciprocal terms, subject 
alwavs to satisfactory precautions being taken against the 
introduction of disease. 

Mr. Graham: Mr. President. I am not suiv just why a 
question of this kind should be brought before the Economic 
(’onference unless it be to provide a jury at the trial of this 
question. This matter was thrashed out for a great many years, 
Canada strongly objecting that the* reason given for shutting 
out her cattle that they were diseast^d was not founded on fact, 
and full investigation has proved the truth of the contention. 
There was no reason in our mind to exclude Canadian cattle 
for verj* many years under the Animals Diseases Act. Now, 
it has been stated that it is an eccentricity, 1 might call it, 
of British jurisprudence, tliat you often call things by their 
improper names in the title of Statutes, as the question of 
protecting children in the cinemas, etc. Well, in that case, 
there was no stigma placed on cinema men, the Act was careful 
in its title—true to make it mean something it did not mean 
—but it was careful not to place any stigma on the business of 
the cinema men. But in this case for many years we have 
suffered under the allegation that cattle disease was rampant 
in Canada, which was not the case. T might add just here that. 
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although in a measure the embargo has been lifted, portions of 
our cattle under the enforcement of regulations are still suffer¬ 
ing from the stigma, because when on inspector, in classifying 
the cattle landed declares that any cattle come under what 
might be called the “fat class,’’they are slaughtered on the 
dock as if they were diseased cattle under the Animals Diseases 
Act. There is no pretension by anybody that there is any 
disease in the cattle, they are not slaughtered because they are 
diseased, but are slaughtered because they are considered not 
to come under the technical stocker class. We think that is 
an incongruity and an injustice. 

To come down to 1922, I must say with brutal frankness 
that the Canadian people are very much disappointed. After 
arriving at an agreement with the British Government along 
certain lines, we are disappointed to find out that the Statute 
passed did not comply with the terms of the understanding. 
There was a restriction defining ‘ ‘ store ’ ’ or “ stocker ’ ’ cattle 
placed in the Act which was not considered, I believe, at the 
Conference between the Finance Minister of Canada, the 
Minister of Marine and Fisheries, and the British Government. 
It has been stated that that was introduced by a private 
Member, and while T do not wish to criticise it, as that is the 
business of the British Government, T am inclined to think 
that, if the Government had resisted the amendment, it would 
not have been pressed, much less passed; but that is the 
business of the British Government. 

Now I pass on to the present diflBculty, because, if the Act 
had been passed as was discussed at the Conference, it would 
have left the door much wider open. I admit that there are 
difficulties in passing Statutes, in enacting Statutes in Parlia¬ 
ment, perhaps on the inside that may not be discernible on 
the outside. I have had experience along that line myself. 
We have arrived at this stage. We do think that the Act, or 
that portion of the Act providing for the admission of breeding 
cattle or cattle capable of breeding should be made operative. 
It must have been so intended, else it would not have been 
placed in the Statute, and we feel that, while we cannot press 
it further, it is a fact that the British Government is not com¬ 
plying entirely with the understanding arrived at between the 
two Governments. 

A matter that has not been mentioned is this. Provision 
has been made now for classification as between Stockers and fat 
cattle and we contend that that was not anticipated in the Con- 
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ference. But even under the Statute as passed which contained 
the new restrictive clauses this inspection has been carried on 
not only with a detrimental effect to the Canadian cattle trade 
but with an injustice to the Canadian cattle trade. Stockers 
have to comply with certain restrictions—^branding, detention 
and that kind of thing—to which fat cattle are not subjected. 
Then stoekers have to be kept separate from fat cattle, and there 
are various restrictions to which what we call fat cattle are not 
subject. These cattle that are shipped as stoekers from Canada 
arrive at the port in Great Britain, and it is our contention, we 
think based upon fact, that the spirit of the Act, the spirit of 
the arrangement is not being carried out but is being nullified 
by the details of the inspection. In other words, that cattle 
that are really stoekers or store cattle and capable of being fed 
for weeks and months with great improvement are placed in 
the category of fat cattle when they arrive here, and are not 
even allowed to be taken a few hundred yards to another abat¬ 
toir. but are slaughtered on the docks. They are slaughtered 
under the Animals Diseases ,\et though they are not diseased, 
with great detriment to the reputation of Canadian cattle. 
Further, these animals which we contend are not fat, are 
slaughtered and their carcasses must be sold. Canadian meat 
of an inferior quality is thus placed on the market. It is not 
fed up to the point of superiority of which it is capable, and 
(\nadian beef is put down as an inferior article because the 
cattle are called fat by an inspector and slaughtered that neither 
we in Canada nor you in Great Britain would under any other 
circumstances think of slaughtering for the market. It is not 
out of place for me to give a detail or two. Several head of cattle 
were sent over here a few days ago by the Canadian Govern¬ 
ment as store cattle, cattle that in our country'would be con¬ 
sidered stoekers. cattle that I have no hesitation in saying 
your farmers would call stoekers if they owned them, and would 
feed them at least until the Christmas trade arrived. There 
were some fiO of these. They were all eventually put down as 
fit cattle and slaughtered: showing a distinct conffict of opinion 
between our experts in Canada and the inspectors here. * T could 
give other details, 

.4nother question has been raised which I do not tbiwlr was 
ever in the mind of the British Government, and that is, 
inspectors have undertaken to say not only that cattle are too 
fat but that others are too poor. Burely that was not the inten¬ 
tion that the inspector was to classify an animal as one that 
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should not be sold to a farmer to fatten if he wanted to buy it. 
There was in one shipment ot cuttle carried recently quite a 
number ot exceptionally poor cattle. 1 had hoped to have had 
the photographs of them here to-day, but they have not arrived. 
These cattle were not considered too fat. They were considered 
too poor and not of the proper class of cattle for the British 
farmer to fatten. That surely is an intervention with trade not 
contemplated m the Act. To my mind under that Statute the 
inspector would have just as much right to inspect a horse of 
mine that I was selling over here and to say it was not fit for 
the market. The idea and the whole intention of the Act was 
that cattle should come over here to be fatted, and the class of 
animal would be a thing between the farmer here and the seller 
in Canada. I only mention that to sliow to what extent the 
Inspection goes. 

I do not know that 1 need go into any more details. We are 
thoroughly disappointed. I could read much stronger language 
than I would think proper to use, but we feel that not only are 
our farmers disappointed after being shut out of the market for 
30 years on account of diseases which did not exist but that the 
agreement made is being disregarded. The door opened, cattle 
were coming in freely, and were being sold and purchased 
lapidly by the farmers here for fattening, but all at once, the 
door is in a measure closed. Now the shutting out of these fat 
cattle or of cattle that are called fat by inspectors, is of far 
greater moment than it may appear. It has this result, that 
the raisers and stock breeders in Canada are beginning to think 
that there is no use in endeavourinc to take advantage any more 
of this market because they do not know whether an animal will 
be declared fat when it gets over here or not, and the slaughter 
of all these animals so declared to be fat animals, but which we 
contend are not. has always been done not only with loss to the 
immediate interest but to the detriment of the good name of 
Canada and the beef which our best cattle produce. 

A suggestion was made by the ]\finister of Agriculture as to 
an arrangement for the interchange of pedigree stock. Possibly 
it WQiild be of some benefit, but it will not cure the situation as 
to the exclusion of our good grade stock which might be capable 
of breeding. But the immediate trouble, and the greatest dis¬ 
appointment we in Canada have, is the fact that cattle we send 
over as we believe under the Ptatnte are classified so as to nullify 
much of the good that should come to our trade under the 
Statute, 
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Then we cannot see why we should be used differently trom 
any other Dominion. We would not at all say that any other 
Dominion should be deprived of anything it has on our account. 
Not at all. But we believe if trade is to be Imperial the benefits 
must be reciprocal. It is a fact, so I am informed, and is 
publicly stated in our Press, in an interview with the Montreal 
Gazette (perhaps one of the sanest newspapers in the British 
Empire) that Canada’s cattle do not receive the same treatment 
as at least one other Dominion, in that their cattle after certain 
days of quarantine in England are allowed to be sold anywhere 
either as stocker or fat cattle. All those restrictions are put 
against our trade. As I said in the first place I am not sure 
this should be dealt with at the Conference as it is a matter 
between the Canadian Government and the British Government. 

I have endeavoured to place our side of the case as im- 
passionately as possible before the Conference. We think 
the spirit of the Act is being nullified by the system of inspec¬ 
tion, and that the advantages which were intended to be had 
ior Imperial trade are not being experienced; and as a result 
of 11 all, the (’anadian farmer feels greatly aggrieved and 
greatly disappointed in that he is not getting what he was 
assured he was to get in the way of freedom of entry for -his 
cattle into the British market. 

Mr. Bruce: Sir Philip, I have got very little to say with 
regard to this matter. It is one, of course, which primarily 
concerns C’anada. There is one j)oint, however, I want to draw 
atteniion to, and, particularly, in view of the last few words 
that Mr. (irahani uttered. ITe said he did not see why Canada 
should be treated differently from other Dominions. It is sug¬ 
gested that, while there may be some questions iq>on which 
there is a difference of opinion, Canada is being treated very 
advantageously as against any other Dominion at the present 
moment. Heally that is the only point that I want to raise, 
and T do want to utter a protest with regard to it. It is that 
under the Diseases of Animals Act, 1894, we are excluded from 
this country, and there is an implied suggestion that there is 
some disease in Australian cattle. That I absolutely repudiate, 
and say that there are no possible grounds for any such sugges¬ 
tion. I appreciate all that Sir Robert said at the beginning as 
to the naming of Acts and so on, but none the less that is a 
position which I want to utter a protest against. As to the 
actual question under discussion, we have nothing to say about 
it, but it is true that it is not a trade with w^hich we are actually 
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concerned, but we certainly do want to maintain the position 
which we have taken up very definitely indeed with regard to 
our own country. It is that we have a perfect right to take 
whatever action we consider necessary in the interests of our 
own particular producers. We take a very definite stand on 
that, and we say that nobody is entitled to try to dictate to 
us as to what we shall do for the protection of the people who 
are our own particular producers, and having taken that vi^ew, 
we certainly would not think for one second of attempting to 
force any other Government to take any action which was 
against the interests of their own particular producers, and I 
do not think it is dictated by a feeling of apprehension that we 
might be weakening our own position. I think we do accept 
that as a fundamental principle that we are prepared to adhere 
to, and naturally we could not express any views which could 
be interpreted as trying to force somebody else to do what we 
are certainly not prepared to do ourselves. 

Mr. Massey: I hardly think that New Zealand is very 
seriously concerned m the shipment of live stock from that 
country to Great Britain. I do not think anything of the sort 
is possible; the voyage is too long. Of course, in .sajdng that it 
is well to admit that stud stock are occasionally carried from 
England to New Zealand and a few the other way. Every 
year a certain number of horses and cattle are shipped and I 
suppose that will continue. 

Sir Itobert Sanders: The trade in horses is perfectly free. 

Mr. Massey: I am glad to hear that. I just want to em¬ 
phasize the point which has been referred to by the Prime 
Minister of Australia. So far as disease is concerned we have 
practically none. I want to qualify that by saying that I 
believe we have probably the same proportion of tuberculosis 
m our cattle as will be found in every other country in the 
world. There is no country that I know of free from tuber¬ 
culosis, but in stock we have no such thing as foot-and-mouth 
disease, and I know you have had it here pretty often. We 
have no anthrax; I have heard of that in the TTnited Kingdom. 

T am glad to think that measures have been taken to stamp 
them both out. So far as I know, neither of those diseases is 
prevalent in England at present. Horses are not affected by 
what is proposed, but I want to raise this point. You have 
a big exhibition coming on here next year which I hope will 
be a tremendous success, and, if so, I believe it will do every 
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country in the Empire a great deal of good. What are you 
going to do with regard to stock coming over for that exhibi¬ 
tion? 

Sir Bobert Sanders: There is a clause in the Act of 1896 by 
which the Board may make such Orders as they think fit tor 
allowing the importation of foreign animals for exhibition 
purposes. 

Mr. Massey: Will there be permission to dispose of them 
in this country? I may say I was consulted about this before 
I left New Zealand, and the opinion I expressed was simplv 
that I hardly thought either cattle or horses would be sent to 
England for exhibition purposes. New Zealand is one of the 
(‘ountries where stud stock does not detorioiate. I believe 
we could with advantage send over some sheep tljat would be 
an object lesson to Britain I am speaking of the breed pecu¬ 
liar to New Zealand—C’orridales. They have spread very 
rapidly all over the Dominion and they are useful both for 
mutton and for wool T should like to know something definite 
about it. T do not say our people do not want to send horses. 
I only say that, in my opinion, it would not be worth while. 
You have had verv good horses imported from New Zealand 
before to-day. I would like to know what is going to be done 
definitely with regard to the animals coming from overseas 
for the exhibition, whether they would be allowed to be dis¬ 
posed of here, because it would be of no use bringing stock 
here and intending to take them back. Very few people could 
stand the expense and I would not be inclined to encourage it. 

Sir Bobert Sanders: They would be in very small numbers. 

The Chairman: The exhibition would not hold a great lot 
of them. 

Mr. Massey: I presume each country finds room for its own 
exhibits. 

The Duke ol Devonshire: T am not speaking as Colonial 
Secretary now, but as connected with the British Empire 
Exhibition. If you send the stock and it is allowed jko come 
by the Sanitary and Local Authorities of Wembley, who may 
have to be consulted in the matter, T will undertake to say that 
you will be able to get rid of it to the best advantage you can. 

Mr. Massey: That is something definite and I am very glad 
to get that. It would not be satisfactory if I could not tell 
my people something definite when I go back. There is 
another point. I am raising this in the interests of British 

o 
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agriculturists as well as my fellow citizens. If they want to 
benefit themselves let them look at the fact that South America 
is gradually taking possession of the whole beef market in 
Britain. That is the position to-day. I can only speak from 
memory, but T believe that last year 6,000,000 quarters of 
ibeef came into this country from ^uth America, and I know 
perfectly well that the British farmer cannot produce fat 
stock—I am speaking of cattle—anything like so cheaply as 
the man in the \rgentine can, or one of the other States there, 
and send it to England. 

I am interested, of course, as representing a great producing 
country, but I think the interests of the British agriculturists 
come even before those of the New Zealand farmer and are very 
much more seriously affected. T am not worrying about lamb 
and mutton. We can beat them in lamb and mutton every time, 
but we simply cannot stand up to them with beef. I have 
advised New Zealand to drop the shipment of beef and go in 
for something else. I do not know that I have anything more 
to say. I am very glad to have this statement from the Duke 
of Devonshire with regard to the exhibition of stock which New 
Zealand is inclined to send. 

Mr. Burton: This seems to me to be really a matter for 
settlement between the Dominion concerned and the British 
'Oovemment more than for this Conference. I have nothing to 
tay about that", but I should just like to say that I welcome the 
statement made b\ Sir Robert Sanders with regard to the pro¬ 
mise to facilitate this exchange of pedigree stock. As far as I 
am aware that would be of considerable value to South Africa 
and I look at it from that point of view. 

Mr. Biordan: As the statement made by Sir Robert Sanders 
in no way affects the interests of the Irish cattle trade. T shall 
not delay the Conference with any further remarks. 

Mr. Mackenzie King: In the first place, T would like to 
mention again what I said at the opening meeting, that we 
appreciated in Canada the difficulties with which the British 
Government were confronted in this matter and appreciated 
sincerely the action of the (rovemment in seeing that the em¬ 
bargo was remoied. giving admission to our cattle. We wished 
to do something more than give verbal appreciation of that 
action, and we increased the British preference, amongst other 
things, in the hope that the British public would realise that 
having met us in a matter in which we were vitally concerned 
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we, in like measure, would like to meet them in a matter which 
was of concern to British interests. We increased our preference 
by giving an additional 10 per cent, discount on the existing 
preferential duties on all goods coming through Canadian Ports. 
I want to make it clear that this was done largely as the result 
of the action of the British Government in respect to the admis¬ 
sion of our cattle. We intend to hold to what we have done. 

Our attitude in the matter of preference is one of trying to 
further as much as we can inter-imperial trade. The point 
which I think we would stress most strongly—and it is a point, 
1 think, which is felt equally on this side—^is the importance 
of carrying out whatever agreements may be reached in the 
spirit as well as in the letter. We have no desire to do other 
than live up fo an agreement that we have made, and we expect 
the British Government to adopt the same attitude, not onl> 
by itself and its Ministers, but through its officials. We think 
the officials should be definitely instructed as to what is the 
agreement and understanding in this matter. As Mr. Graham 
has pointed out there was a definite ag»*eement made between 
the Ministers of the (Vown of Canada and the Ministers of the 
Crown here, as to what was to constitute the provisions of an 
Act of Parliament. That agreement was altered somewhat by 
an amendment of the Act, That was a disappointment, but 
we realised that the Government had its difficulties in a measure 
of this kind w^hen it came into the TTouse of Commons and the 
ITouse of Ijords. 

Ilow^ever, tlie Act itself stands for the voice of the British 
Parliament, and at the moment we find a further disappoint¬ 
ment in that the Minister of Agriculture tells us distinctly that, 
though the Act has a clause referring to the admission of 
breeding cattle, which has been framed with a view to giving 
practical expression to another phase of the agreement, he will 
find it impossible to introduce the Order which would give force 
to that clause of the Act and make it of service to us. That 
must necessarily occasion another considerable disappointment. 
It distinctly cuts down the value of the legislation and distinctly 
limits what we hoped and expected would be the outcome of the 
agreement 

Now, as to the difficulties, there again let me say that our 
Government are prepared to be as considerate in every particular 
of the difficulties with which the British Government is con¬ 
fronted as can reasonably be expected, but there is a limit to 
which consideration can go. Tf the Act in its provisions is to 
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be whittled away clause by clause and what is left to be com¬ 
pletely whittled away by the method of administration, of what 
avail is it? That brings me to the last point, namely, the 
administration and regulations in regard to the admission of 
store cattle. As Mr. Graham has pointed out, that is really 
very serious, because it affects our cattle in two ways. In the 
first place, it brings back a certain stigma wliich the Minister 
has rightly stated was never justified, and which the British 
Government is anxious to have removed completely, but in the 
second place it gives to our beef in the British market a reputa- 
lion which it does not deserve. Indeed, it may conceivably help 
to destroy the very trade it was intended to further. If we send 
our cattle in as store cattle, lean and thin, and with the intention 
of having them fattened here, and they are slaughtered 
immediately and put on the British market as Canadian beef, 
it will not take very much in the way of marketing that kind 
of beef to destroy any reputation oui- cattle may have. One 
can see how the farmers of Canada would naturally be very 
sensitive on a point of that kind. I believe if the Minister of 
Agriculture will say that in the carrying out of the legislation 
he will see that instructions arc given to his officials to the 
effect that the spirit of the law must be lived up to, and that 
Canadian cattle coming in as store cattle must not be put into 
a classification into which they should not properly be placed, 
he will go a long way to remove what Mr. Graham rightly 
referred to as a feeling of great cli^-^appointment and some indig- 
narion at the moment. T think it is entirely to the interests 
of British trade with Canada and our trade with Britain that 
irritations'of ^hat kind should not be permitted to develop. If 
they start on one side there is apt to be retaliation on the other, 
whereas all that we w^ant is to carry out whatever agreement 
we have in a spirit of goodwill and liberal interpretation. 

I might mention a concrete case that was brought to my 
attention this morning, of a shipment of cattle that was sent 
over from Canada to two different ports. The single shipment 
w^as dirided into two lots, one lot of 50 being sent to one port 
and the other lot to another port. At the one port those stockers 
were classified is fat cattle and slaughtered immediately. At 
the other port they wore admitted as stockers and so regarded. 

The Chairman: All out of the same lot? 

Mr. Mackenzie Eling: Yes, all out of the same lot. T do 
not mind saying that our shippers are anxious to find out how 
the law is being administered. This I believe was done 
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designedly by one shipper who divided his shipment into half 
and sent half to each of the two ports, at the one port they were 
slaughtered immediately, at the other port they were admitted 
and regarded as store cattle. That is an actual fact within the 
past week. It bears out what I say, that some of the officials 
of the Departments are evidently over-zealous in taking a certain 
course, at some ports at least, and I think that what is most 
needed is that the Government itself should make known to its 
officials the view that was expressed by the Government to our 
own Ministers. 

Sir Bobert Sanders: With regard to this question about the 
(ore and fat cattle, what the officials of my Department have 
/o do is to carry out the words of an Act of Parliament. The 
words of the Act of Parliament are that the cattle “ must be 
intended for feeding purposes and not for immediate slaughter.'* 
Of course, as I said in the House of Commons once, it is a very 
difficult thing to calculate the exact amount of obesity that would 
justify immediate slaughter. I will have it looked into, certainly, 
l)ut the officials of the Department are as competent men as you 
can find for judging what, after all, is a somewhat difficult 
question. 

As to the question of the cattle that are too poor, I should 
like to have further particulars, if Mr. Graham would let me 
have them. I should be very happy to have the case looked 
into. 

In the course of further discussion the Dominion representa¬ 
tives welcomed the suggestion that arrangements might be made 
for the reciprocal exchange of pedigree stock, and the Minister 
of Agriculture agreed to discuss with the Canadian representa¬ 
tives the points they had raised as to the administration of the 
Act regulating the importation of Canadian Store Cattle. 
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THE PREVENTION OF BUNT 
IN V\rHEAT. 

Thousands of bushels of wheat are lost annually in England 
through neglect of a proper pickling of seed wheat against bunt. 
When a diseased crop is threshed most of the bunted grains 
burs*", the fine black spores are liberated in clouds and the 
healthy grains become coated with them. Wixmowing may be 
sufficient to remove unburst bunted grains and broken fragments, 
but it obviously cannot free the grain from the spores. Grain 
may also become contaminated from the thresher if the latter 
has been used previously to thresh the produce of an infected 
crop, and previously used sacks have been known to contaminate 
seed com placed in them in the same way. 

The manner of infection is through the young seedling wheat. 
The spores are carried on the grain and germinate on the 
softening coat. Once in the plant, the fungus spawn grows with 
it, maintaining itself near the apex of the plant, and when 
the ear is formed it makes its way into the young grain. 
As the plant food passes into the ear for the growth of the 
grain, the parasite seizes upon it, destroys the tissues, and 
eventually produces a solid mass of black spores in the grain. 

The pickling of seed wheat by a solution of formalin has 
been tried on a_ large scale and found reliable. (Formalin is a 
liquid containing approximately 40 per cent, of formaldehyde 
gas in solution.) The Ministry recommends the use of this, the 
solution being at the rato of one part formalin to 820 parts of 
water {i.e , 1 pint formalin to 40 gallons of water). Mr. E. S. 
Salmon found that complete control of bunt was secured by 
using formalin at the rate of 1 pint to 60 gallons of water. 
From one to two gallons of the solution should be sufficient for 
four bushels of wheat. It should be slowly sprinkled or spraved 
over the grain, which should be stirred, so that all the grains 
become thoroughlv moistened. The solution should not be 
allowed to fonn pools under the heap of grain. The seed should 
then be placed in a heap and covered with sacks soaked in the 
solution, but not too wet. The seed may then be left for four 
hours, after which it should be spread out to dry on a clean 
floor which has been disinfected by formalin solution and 
allowed to drv before the seed is spread upon it. The sacks in 
which the seed is to be placed should be treated with formalin solu¬ 
tion in the same way, or boiled in water and subsequently dried. 
Beed wheat treated as advised suffers slightly in germination, 
and should therefore be sown a little thicker than is usual. 
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PIG-KEEPING. 

TII. 

W. A. Stbwabt, M.A., B.Sc. (Agr.), 
Northamptonshire Farm Institute. 

Systematic Rationing. —The quantity of food required by 
a growing or fattening, pig will depend largely upon its size, 
and this can be gauged approximately by its weight. Gener¬ 
ally speaking, a growing or fattening pig will need about 1 lb, 
of mixed meal for every 20 lb. of live weight. This is, roughly, 
equivalent to I lb. for every 4 weeks of age. On this basis 
we can construct the following table which may be taken as 
a guide:— 


Age, 

Table I. 

ApproHmeUe 
Lite Weight. 


TotaZ Meal per 
head per day. 

3-6 weeks. 20-30 lb. 


1-4 lb. 

6-12 „ 

30-50 „ 


ll-2i „ 

12-16 , 

50-80 „ 


2i-4 „ 

16-20 „ 

80-120 „ 


4-54 » 

20-24 „ 

120-170 „ 


64-74 „ 

24-30 ,, 

170-220 „ 


74-9 „ 


Sows in pig 

- 

- 4.6 „ 


Sows in milk 

- 

- 8-10 „ 


Stock boa’s 

- 

- 4-6 „ 


It should be recognised that these figures are simple repre¬ 
sentative of a large number of average cases. It is quite- 
possible that breeders and feeders can quote higher weights 
secured with less liberal diets at earlier ages, but we are not 
dealing with exceptional cases. 

It is doubtful whether it is ever economical to exceed 9 lb. 
of meal per day to a fattening pig. Even when as much as 9 lb. 
is given some considerable proportion may pass through un¬ 
digested in the dung. It is generally advisable to replace some 
part of the meal ration by using roots or greenstuff. The 
following figures show the weights of roots and forage cropa 
which are roughly equivalent to 1 lb. of barley meal. 

Potatoes.4 lb. 

Rape, vetches, lucerne, grass .. ... 8-tO lb. 

Mangolds, swedes . ... 9-11 lb. 

Rfttiona lor Difflerent Olanes of Pigs.— Working on 
figures for albuminoid ratios and total quantities which have 
been suggested as guides, and taking such well-known feeding 
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stuffs as fish meal, linseed cake, pollards, barley meal and bran, 
rations could be compounded as follows:— 




Table 11. 



QuanUty of 


Fish 

Lirvseed 


Barley 


miJGture per 

Age of Pig. ^ 

Meal, 

oA 

Cake. 

o/o 

Pollards, 

fo 

Meal, 

o/o 

Bran. 

o/o 

head per day, 

fb. 

3-6 weeks 

10 

10 

70 

10 


Mi 

6-12 „ 

10 

10 

50 

30 

— 

1*.24 

12-16 „ 

16-20 „ 

10 

10 

30 

50 

— 

2i-4 

^ Bacon pigs . 

10 

10 

20 

.60 

— 

4-54 

* Pork pigs ... 
*20-24 weeks 

— 

10 

20 

70 

— 

4-54 

Bacon pigs 

24-30 weeks 

10 

10 

20 

60 

— 

54-74 

Bacon pigs 

— 

10 

20 

70 

— 

74-9 

Sows in milk 

10 

10 

50 

20 

10 

8-10 

Sows in pig ) 

Stock boars J 

10 

10 

40 

40 

— 

4-6 


* Different rations are given for bacon and for pork pigs of these ages 
because the pork pigs will be slaughtered at say 20 weeks old and should 
have a ration with a wider albuminoid ratio than pigs being fed and kept 
on to 28-.30 weeks old for bacon. 

The feeding stuffs used in Table II are particularly safe and 
have been found to give excellent results, but they are some¬ 
times expensive, and at times it may be economical—more 
especially in the case of pigs over the age of 12 weeks—to 
introduce other and cheaper feeding stuffs. Palm kernel cake 
and rice meal are frequently the cheapest feeding stuffs on the 
market, and if green food is used with them they can be 
employed with satisfactory results. In the special cases, 
however, of young pigs under the age of 12 weeks and sows 
in the early stages of suckling their litters, unless linseed cake, 
pollards, barley meal and bran are very much more expensive 
than other feeding stuffs it is doubtful whether it is really 
economical to substitute other feeding stuffs in their place. 

Table m. 

Rations including Cheap Feeding Stuffs such as Palm Kernel 
Cake and Rice Meal, 


Age of Pig. 

Fish 

Meal. 

Palm Kernel 
Cake, 

Pollards. 

Ba/rlt^f 

Meal, 

Biee 

Meal. 

o/o 

/o 

o/o 

o/o 

^0 

12-16 weeks 

10 

20 

20 

25 

25 

16-20 

* Bacon pigs ... 

10 

20 

10 

30 

30 

♦ Pork pigs 

— 

20 

20 

30 

30 

20-24 weeks 

Baoon pigs 

10 

20 

10 

30 

SO 

24-60 weeks 

Bacon pigs 

— 

20 

20 

30 

30 

In-pig sows and 

10 

20 

30 

20 

20 

girai and boars 

or 10 

20 

30 

40 



♦ See footnote to Table II. 
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Table IV. 

Raiiom composed of Home-Grown Feeding Stuffs and Fish Meal. 


^ge qf Pig, 

Fish Meal, 

Beans, 

Wheat, 

Barley, 

o/o 

% 

Yc 

Yo 

12-16 weeks ... 

10 

25 

25 

40 

16-20 „ 

* Bacou pigs 

♦ Pork pigs 
20-24 wecKs Bacon 

10 

20 

20 

50 

... — 

20 

20 

60 

pigs 10 

20 

20 

50 

24-30 „ „ 


20 

20 

60 

In-pig sows and 

^Its and boars 

10 

26 

25 

40 


* See footnote to Table II. 

other feeding stuffs such as maize gluten feed, palm kernel 
cake and coconut cake could be used in place of beans. Maize 
germ meal might be used to replace wheat, and maize might be 
employed as a substitute for barley. Any number of different 
rations can be made up in this way, and the feeder should con¬ 
sider carefully current market values with a view to effecting 
economies in the making up of rations. 

Feeding. —All changes both in quantity and composition of 
the ration should be brought about gradually. The pig should 
never be given more wet food than it will readily clear up. If it 
receives too much it may overeat and upset the digestion. This 
will cause a check in the rate of growth and development. Such 
checks do not appear to occur with dry feeding, even though an 
unlimited supply of food is given, provided that a slow-acting 
automatic feeder is employed. One of the commonest errors in 
wet feeding practice is the use of too much water. The food when 
soaked should be fed normally as a thick porridge, but the 
quantity of water requires to be varied according to the weather. 
Meals should be given regularly. Theoretically the oftener the 
pig can be fed the better. Three meals per day give better 
results than two, but it is doubtful whether it is economical 
to feed oftener than three times daily. Two meals daily is the 
common commercial practice, which is quite satisfactory. When 
a pig suffers from constipation or goes stiff through over¬ 
eating the quantity of food should be temporarily reduced and 
the diet changed for a time to pollards with a small proportion 
of linseed cake and bran. Frequently too muck starchy food, 
such as barley or maize, is given to young breeding stock. This 
produces a soft “ flabby ” appearance, and if continued to excess 
may interfere with the breeding capacity. 

Young pigs will usually begin to eat at 8 to 5 weeks old, this 
variation in age depending np<m the size oi the litter and whether 
or not the sow is a good milker. At this age new or sepan^ed 
milk is particularly valuable, but the mixture 9f pollards, flsh 
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meal, linseed cake and barlej has given excellent results. This 
mixture can be used either wet after being soaked or simply 
dry. When given dry it is most important to see that the little 
pigs get all the water they need. They should have free access 
to a water supply. On dry food little pigs are lees liable to 
scour and less likely to develop “ paunchiness ” than when fed 
on sloppy food. 

It should not be overlooked that no matter how correct the 
ration may be as regards composition and quantity, good results 
will not be obtained unless a careful watch is kept upon the pigs 
and the closest attention paid to the other details of management. 
If the housing conditions are wet, dark, damp and insanitary, 
pigs will not thrive. Exercise, fresh air, sunshine, a dry bed, 
and green food are all as essential as a well balanced ration. It 
should not be supposed that the pig can live under any sort of 
conditions without care and consideration. Neglect very soon 
leads to disaster. It should be remembered that the pig is the 
most prolific animal and the most rapid grower on the farm. 
This being so, it all the more needs and deserves reasonable 
care and attention. 

So much has been written on the subject of vitamins that 
certain pig keepers are very apt to conclude that all their 
troubles are due to vitamin deficiency. Our experience suggests 
that the cases of actual vitamin deficiency are probably com¬ 
paratively fewl Much commoner causes of troubles are badly 
bred pigs, unhealthy and insanitary housing and surroundings, 
dirty troughs, badly balanced rations, too much water in the 
food, insufi&cient attention, and failure to recognise incipient 
illness or, disorders. No one should take up pig-keeping hoping 
to make it profitable unless he or she is thoroughly interested 
in it and, being endowed with an open yet critical mind, is 
prepared to learn both from the accumulated fund of practical 
experience and the lessons of experimental science. 

Note :—With reference to the inclusion of fish meal in Tables II, III and 
IV, it should be pointed out that the Ministry's Leaflet No. 333, which deala 
with this feeding stuff, is not at present being issued. Its temporary 
withdrawal was due to representations made to the Ministry by the Pork 
Section of the National Federation of Meat Traders Associations, which left 
no doubt that owing to carelessness, both with regard to the quality and the 
quantity of fish meal fed to pigs, tainted pork and bacon are of somewhat too 
frequent occurrence. 

It should be possible, however, to use suitable brands of fish meal up to 
within four weeks of killing, with perfect safety as regards tainting, if 
mifficient rare is taken not to exceed the proportion recommended. The rations 
in the tables are designed with the idea that fish meal is omitted during the 
last four weeks of feeding. 
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FOWLS ON THE FARM. 

J. W. Htrst. 

Dvrino 1922 the poultry produce imported into the United 
Kingdom (mainly Great Britain) from countries abroad, exclu¬ 
sive of Ireland, exceeded £15,000.000 in value; and the Irish 
exports, nearly all of which entered Britain, approximated to a 
value of J011.000,000 in 1921. These are big figures, yet it is to 
be noted that the quantities of eggs and poultry imported fall 
considerably short of pre-w'ar dimensions. The warning given 
by the Departmental Committee on Distribution and Prices of 
Agricultural Produce is to the effect that “ producers in those 
Continental countries which, owing to internal conditions, have 
temporarily ceased to export poultry produce to these shores will 
sooner or later seek to re-enter the British market.” 

On the other hand, the estimated value of the production of 
eggs and poultry on the agricultural holdings of Great Britain 
in 1922 is given as £16,000.000 (Part III. Agricultural 
Statistics, 1922). This estimate does not include the production 
of fowls kept by cottagers and private re.sidents, and these have 
been assumed to be about one-third as many as the birds kept 
on agricultural holdings. However that may be, it does not 
affect very materially the obvious conclusion that farmers, as 
such, have an immense opportunity for the development of 
poultry keeping as a specific branch of their work. 

It is, perhaps, necessai-y at the present time to reafiBrm and 
emphasise the fact that the great bulk of the eggs and table 
poultry produced and marketed in this country are the output 
of general farms and that it is mainly in connection with other 
uses of agricultural land that there exists such scope for 
that expansion and development that alone will resist foreign 
competition. It is true that there has been a remarkable in¬ 
crease in the number of commercial egg farms during the past 
few years, but the combined output of such establishments is 
very small by comp.arison with th® farmers’ bulk of poultry 
produce. 

Nevertheless, this production in the past has been almost 
fortuitous, and farmers as a class have not yet begun to realise 
the extent of the influence they are capable of exercising upon 
the egg and table poultry trade of this country. Until quite 
recent years the fowl on the farm was regarded rather as .An 
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onoonsidered trifle than a bnsinesB proposition. It has remained 
for specialist breeders to provide proof—^through the medium 
of the egg-laying -tests-r^f the possibilities of prolificacy and 
profit that exist in the poultry industry. Yet the mere multipli¬ 
cation of specialist breeders, and the efforts of commercial egg 
farmers, will probably not be commensurate to the needs of the 
future, or sufficient to enable the home industry to take full 
advantage of the more immediate opportunity. 

The chief hope in this direction lies in the largely unrealised 
and at present latent power of general farmers to develop egg 
and poultry production as a serious branch of agriculture. The 
general farmers throughout the country are the only people who 
are in a position to increase the aggregate output sufficiently 
without avoidable loss of time. They also are, as a class, able 
to do so under the most favourable economic conditions. 

Advantages of Position. —Farmers are already in occupation 
of the required areas of land. They have no need for any great 
capital expenditure upon plant, their fowls find the most suit¬ 
able accommodation imaginable, and their produce need carry 
no undue proportion of establishment charges. Moreover, his 
knowledge and experience of live-stock keeping generally should 
enable the average farmer to appreciate broadly the requirements 
in this branch of production, and to realise the benefits that 
result from good management. The agriculturist, therefore, 
possesses special advantages that qualify and equip him more 
particularly than others to make the most of the opportunity 
that exists in this direction. Circumstances have recently com¬ 
bined to turn his attention more seriously and definitely than 
hitherto to remunerative side lines. These must bulk more 
largely now than formerly in his plans. 

There are considerable and essential differences between what 
is termed commercial poultry fanning and farm poultry keep¬ 
ing. The former necessitates a relatively big initial outlay, a 
reserve sufficient to meet all expenses—including living—^until 
the enterprise is established upon a paying basis (usually for a 
fairly long period), and the fowls have to bear all, or most, of 
the rent, labour and other charges, in addition to such costs of 
production as are inevitable under any conditions. Further, 
an outbreak of disease may at any time destroy the chief or onlv 
source of income. Farm poultry keeping is not similarly handi¬ 
capped, as regards capital expenditure or costs, whilst the loss 
from epidemics is more easily avoidable, and the results of a 
possible outbreak far less crippling. 
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Penning arrangements, so far as they may be necessary on 
the farm, are much less elaborate and expensive than they must 
necessarily be on the poultry farm proper. The burden of rent 
is offset by the value of the manurial product on agricultural 
land. Feeding is very much less expensive, under ordinary good 
management. Further, investigators have found that the profit 
on capital employed is capable of being greater in the case of 
poultry than in connection with several other branches of pro¬ 
duction on farms. It has been shown, indeed, that in several 
instances the production of eggs and poultry has been the only 
consistently profitable branch, on a group of farms kept under 
obsen'ation, under the conditions that have prevailed recently. 

Benefits to Cultivation. —The relation of poultry keeping to 
general farming, and fruit growing, was discussed in consider¬ 
able detail at a conference held this year at the Harper Adams 
Agriculturnl College, and many extremely interesting facts were 
put forward in proof of the profitableness of fowls as an adjunct 
to cultivation. The benefits to the land and the growth of crops 
that result from the distribution of the nitrogenous manure 
deposited by the birds was clearly shown to be in itself amplv 
sufficient to free the fowls from a charge for rent: whilst, in 
addition, the greater health and freedom from damage and 
disease of trees and plants, due directly hi the dcstniction of 
pests of various kinds, is an increment of almost inestimable 
value. This holds good in respect to both fniit and farm crops. 

From the farming point of view, therefore, poultry under 
good management aid cultivation, .altogether apart from the 
possible profit on their produce—and the margin of profit is 
widened by the economies of farm poultry keeping by comparison 
with those of poultry farming. In spite of these well-authen¬ 
ticated facts the agricultural land of the country is notoriously 
very greatly understocked with fowls, in relation to the number 
which it would carry without any interference with its other 
uses for stocking and cropping. 

Food and Labour Costs. —^Fowls kept on the general farm 
necessarily cost considerably less to feed than those that are 
kept by specialist egg farmers They have a very much larger 
proportionate range, and when distributed judiciously (as they 
must be in accordance with the method of cultivation) they 
find a large amount of natural food by foraging over pasture, 
arable (including stubble), and woodland. A great part of the 
food supplied, in addition to that which they find, is frequently 
grown on the farm that carries the fowls, including grain, green 
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staff, roots, clover ibsy, etc.; and, whilst meals must necessarily 
be obtained from the miller, the purchase of soch mash in* 
gradients as meat meal or fish meal may often be obviated by 
the availability of other and cheaper forms of flesh food. 

The question of labour, however, requires much more 
particular consideration than it has usually received in the past 
in regard to farm poultry keeping. It is evident that if the fowls 
are to produce the highest possible return they must be put in 
charge of some particular person or persons possessed of sufficient 
special knowledge to manage them to the best advantage. This 
is obviously as true of the poultry department as it is of any 
other branch of live stock kept on the farm. It may or may not 
be a whole-time job. That is a matter that depends upon the 
circumstances of the individual farmer. If the operations are 
sufficiently extensive it should prove profitable to employ a 
properly trained poultry man or woman, or, as some large 
occupiers of agricultural land have done already, engage a game- 
keeper to take control. Under some conditions it has been found 
most satisfactory to pay a bonus to one or more of the labourers 
with an aptitude for the work A farmer in the south-east who 
rears some thousands of table chickens annually pays his men 
threepence for each bird brought to a fattening age and con¬ 
dition. The same principle could be applied in some circum- 
ptances to egg production. 

System Essential. —In any case it is essential to systematise 
the poultry work on the farm, and this necessitates the putting 
of some capable person in charge, with full responsibility for 
icsults, whether as a sole occupation or in conjunction with 
employment in other directions, although the opportunity for 
such other employment would in most cases be seasonal rather 
than regular This is, however, a matter for regulation to suit 
particular and individual needs; the main point is to ensure 
the responsibility of some person or persons, of ability equal to 
that of those in charge of the several kinds of bigger live stock. 
Given this ability, and the suitability of the stock, the better 
returns shf>uld much more than compensate for the relativelv 
small addition to the coat of management. 

The suitahilitv of the stock is, of course, a vital factor. It is 
necessary to raise the level of quality of the fowls kept on, 
probably, the "reat majoritv of the farms in Great Britain. 

It is not onlv desirable to increase the head of stock on farms 
generally, but it is essential that farmers should keep the best 
birds only, to ensure the maximum indwidual output, whether 
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of eggs or chickens. The lessons of milk recording may be 
applied equally well to this branch of production. Just as It 
pays better to own a few deep milkers than many more animals 
of average class, so also is it more remunerative to stock a 
smaller number of fowls of a prolific strain than several times 
the number of mediocre birds. The keeping of egg records is as 
economically important as the keeping of milk records; it is 
essential to maintain a good flock-average of production. 

In the selection of breed, however, the main purpose of 
production must dominate the choice, but the farmer must bear 
in mind that the egg specialists have made considerable use of 
sitting breeds in making laying strains. This has resulted in 
some amount of breeding-out of the incubating instinct, and in 
the reduction of the table qualities of the strains of general 
purpose breeds that have came under this influence. The main 
purpose of the farmer may be egg production, but he usually 
requires at the same time a class of cockerel that will make a 
passable table bird. The farmer, too. is wont to depend upon the 
broody hen to hatch and rear, to a much greater extent than 
many other poultry keeper®. 

The level of production should be set at a reasonable height 
in relation to the type and general characteristics of the breed 
in question. For instance, a flock-average of 170 to 180 eggs 
per bird per annum would he excellent on the commercial egg 
farm, where egg production is the chief object: it would be 
higher than rnosl—150 is probably nearer the average. But the 
attainment and maintenance of any such yield depends upon 
strain as well as breed, and if birds are expected to breed good 
table chickens as well as to produce a reasonable number of 
eggs the output of the latter must not be so developed as to 
detract from the suitabilitv of the former. The >*ield of fowls 
kept under farm conditions mav fall somewhat short of what is 
attainable under more artificial methods of management, but 
the costs of production are lower, and with a breed and strain 
capable of laying comparatively well in autumn and winter fhe 
average profit should be satisfactorv. The general farmer will 
usually he well-advised to make choice of a general.‘or dual- 
purpose breed, and to make sure that the birds are of a type to 
justify the description. 

Organisation of Marketing.— Finally, there is the question 
of marketing, and unless the present methods are altered efforts 
to increase and improve production will be very largely nullified. 
If poultry keeping is to be brought more generally into the 
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Bcheime of farming, the marketing conditions and facilities mast 
be so arranged that they give the required encouragement to 
enlarge the output. It is quite evident that the solution of the 
marketing problem is to be found in some method of co-operation 
sufficient to direct and control the system of distribution. It is 
here that farmers as a class have at least the nuclei of the 
required organisation already at their command, in the existing 
agricultural co-operative societies, a few of which have, indeed, 
established branches for the sale of eggs and poultry: What¬ 
ever method may be deemed best for the local purpose, the 
need for some central control of distribution—as recommended 
in the report of Lord Linlithgow’s Committee—cannot be 
gainsaid. 

That the generality of farm producers could do very much 
bettor than they have done hitherto is evident from the experi¬ 
ence of those who have made the experiment of marketing npon 
a co-operativo basis, as, for instance, in East Anglia. In 
Denmark, the most commonly quoted example of this form of 
co-operative endeavour, there is a central society which embraces 
about 540 affilia<^ed local bodies of producers, and the success 
of their operations is a matter of common knowledge. There 
has also been a noteworthy development of the co-operative 
method of dealing with eggs in the United States of America; 
and, in short, it is the well-organised co-operation of our foreign 
competitors against which our home producers have to contend 
in their own home markets. They can no longer afford to ignore 
this economic weapon, which they must, perforce, adopt in 
defence of their own trade and its development. Farmers are 
better able tlnn anv others to put the required machinerv in 
motion. 

All the conditions combine to make the present time favour¬ 
able to the development of egg and poultry production upon the 
general farms of Great Britain, and to the consolidation of the 
home producer’s position in the home market. Here, at least, 
is one industry the retention and enlargement of which is within 
our grasp, and farmers are the only class in a position to seise 
the opportunity promptly and to meet the demand upon a big 
enough scale. 
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NOTTINGHAM COUNTY EGG 
LAYING TRIALS. 

J. A. Casbby, 

Small Live Stock Instructor, and 
E. N. DowiiiNO, N.D.A., 

County Agricultural Organiser. 

Nottinghamshire is a county that offers good prospects to 
commercial poultry keepers on both farm and small holding, for 
there are good markets close at hand and soil and climatic con¬ 
ditions are suitable. The number of poultry farms is compara¬ 
tively small, but there are very large numbers of individuals 
who devote part of their time to poultry keeping and who look 
upon it as a business proposition. An account of the County 
Laying Tests which have been organised by the County Small 
I.ive Stock Instructor is of special interest as showing how 
such trials can be run on self-supporting lines without financial 
aid from the local authority or the Ministry. 

Inquiries were made among poultry keepers in the county as 
to the possible support in the form of entries for competition 
that might result in the event of a County Egg Laying Station 
being set up, and it was soon evident that there would be no lack 
of competitors. As each would pay a proposed fee of a fairly 
certain revenue from this source could be relied upon. 

Then came the question of the necessary equipment, in the 
form of poultry liouses, uire netting, posts, etc. A firm of poultry 
appliance manufacturers was approached with a proposal which, 
after consideration, its principals agreed to, namely, that they 
should pro^ ide practically the w’^hole of the equipment on a loan 
basis, and that the county should have the option of taking it 
over at a price at some future date, should they so desire. This 
arrangement made it possible to proceed with the scheme. 

The next step was to find a suitable centre and farm, with a 
reliable manager to carry on the work of feeding and general 
management, who would undertake this without payment beyond 
the proceeds of the sale of eggs. 

Several possible centres were examined, and it was finally 
decided to establish the station on Mr. S. V. Playle’s poultry 
farm at Mapperley, Nottingham. This farm is situated within 
easy access of Nottingham, and can be reached by tram from 
any of the railway stations in the city. The situation is a very 
exposed one, being some four hundred feet above sea level, wind¬ 
swept, and sloping to the north. The birds are therefore severelv 

n 
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tested for stamina as well as egg production. The soil is a very 
heavy clay, and is of the Keuper Marl geological formation. 

It was felt that whatever success was obtained under these 
conditions would prove beyond doubt the possibility of keeping 
poultry successfully anywhere in the county. 

Eouipment of Pen Section. —In the first test, 1921-22, 
tliere were 20 houses and runs and a large two-compartment 
hut used as a food store and office. In the second test, 1922-28, 
six extra houses and runs were put up to enable 26 pens 
to compete. The pen houses are of the Lancashire Cabin 
type and measure 6 ft. x 4 ft. x 5 ft. Each house has a floor 
raised on bricks, and six windows, the glass being removable. 
There are four nests and also a dropping board and one perch. 
The runs are 25 yd. by 6 yd. and each run has a gate opening 
on to the avenue. A metal water fountain and metal grit box 
hang on the outside of each house, and a V-shaped trough is 
used for the crumbly feed. 

Equipment of Single Pullet Section. —The large hut used 
in 1921-22 as a food store and office was converted into a poultry 
house by putting an exit door for the fowls in the front of each 
compartment. Six trapnests were put in each half and also a 
dropping board and perch. There are four large windows in the 
hut, and the upper half of each window is hinged to allow for 
greater ventilation. The outside runs are 50 yd. by 12 yd. and 
about 20 pullets can be run in each of the two sections of this 
test. Mixed heavy breed pullets are in one half, and mixed light 
breeds in the other. 

Management. —Mr. Playle has acted as manager and 
personsilly does the work of feeding and egg recording, and is 
responsffile for the labour for cleaning and disinfecting the houses 
and wateiing the birds. The feeding in the morning is of warm 
crumbly mash, which is fed in troughs at dawn. The system of 
feeding on a well-balanced ration is carried out carefully. Each 
pullet gets as much mash as it reephres. and heavy laying means 
more food consumed. The mash is composed of high-grade meals 

as : parit hy weight . part * by weight . 

Middlings . 4 Fish, meat and bone mixed ... 1 

Sussex ground oats... 2 Dried yeast . 1 

Flaked cooked maize 1 Alfalfa. J 

Biscuit scrap ... 1 Charcoal. ^ 

A very small quantity of cod liver oil is added during east 
^nds, frost or snow. Cabbage is given when the grass loses 
its nutrient value. The albnmenoid ratio of the meal mixture 
is 1 to 81. This appears to be a rather narrow ratio, but it is 
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widened considerably when one takes the grain portion of the 
ration into account. 

The afternoon feed is composed of sound cereals such as 
wheat, oats and cracked maize in rotation, buried in a good 
depth of chopped straw and chaff. The houses are cleaned out 
on alternate days, and the dropping board and perches lime- 
washed weekly. The water fountains arc replenished daily, and 
the grit and shell added to the hoppers as required. 

Figg collection is done as late as possible each day, to ensure 
getting all eggs laid that day and the number is recorded on the 
record sheet, and also the pen number on the egg. Broodies 
are removed to broody coops with a slatted bottom raised on legs, 
l^he broody pullets are fed and watered while shut up and 
returned as quickly as possible to the pen when it is seen that 
they stop “ clucking.** 

The Objects ol the Test. —These can be looked at from two 
standpoints: (1) That of the Nottinghamshire Education Com¬ 
mittee, and (2) that of the individual competitor. Laying tests 
show fanners h(»v. it is possible to get paying numbers of eggs 
in winter. They act as demonstration centres fas many as 2oO 
people have been at the Nottinghamshire test in one dayl. They 
are a guide to poultry keepers as to where the best laying 
sh%ains are bred, and high-grade stock is distributed by them 
Ihrongliout the county. 

Taking the competitor’s standpoint we have the advertisement 
for his stock, the possibility of winning valuable prizes, and the 
profit from the sale of eggs. 

With tlie following reservations the manager retains as liis 
property all eggs laid. The puhVc can purchase eggs for hatching 
from, say, the leading pen at 158. per doz. when eggs are, say, 
2s. r»d. retail: the owner of the pen receives the 15s. less the 
retail consum})tion price which tlie manager receives, and 6d. 
per doz. wdiich the Education Committee receives. .1 competitor 
can purchase eggs from his own pen at retail consumption price 
plus Od. per dozen. The manager can set for hatching anv eggs 
not disposed of, but he cannot sell sittings c^xcept officially as 
described. 

Methods ol Scoring, Entry Pees, etc.— The pen section is 
composed of entries of 0 pullets in each pen. and one competitor 
can only enter one pen. Any breed or first cross is allowed to 
compete. All competitors must reside in the administrative 
county of Nottingham and must certify that they reared the 
pullets on their own premises. 

D 2 
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The pen section is not trap-nested but simply scores on total 
number and weight of eggs produced. The margin of error Is 
negligible, as eggs laid on the dropping board, in the litter or 
in the run are recorded. Shell-less eggs as well as double-yolked 
or very small ones all go into the score. Tf an egg is fit to eat 
it is fit to be added to the score. Small eggs are handicapped 
not by being ruled out altogether, but by having a much lower 
total weight. Weight, not number, counts in the final score, 
and it has happened that the sixth pen actually laid more eggs 
than the second pen. 

Tn the single pullet section fheavy and light breeds) all pullets 
are trap-nested and the records are of course not so accurate 
owing to a very few unrecorded eggs laid in the litter. Scoring 
in this section is also by total weight. 

The entry fees are fairly '^ow so that small poultry farms or 
private individuals can be represented. £1 per pen of 6 pullets 
and 4s. per pullet in the single section is within the reach of 
all. Competitors may send a cockerel to the test in January to 
mate to their pullets, and can then obtain eggs for hatching as 
indicated above. A charge of 8d. per week for cockerels is made 
to cover food costs. 

Tt will be seen that the tests demonstrate breeding value and 
•stamina as well as the capacity to lav under adverse conditions. 
Eggs set from the first position pen in both tests have proved to 
be of high hatching ouality and the chickens have reared welh 
The manager finds all foods, litter, etc., at his own cost. He 
also gives tlie land and labour. The Nottinghamshire Education 
Committee receives the entry fees and fid. on each dozen egus 
sold for hatching. Tn the first test about £24 was received bv 
the Committee and in the second test about £3fi. 

Class of Competitor and Breeds entered. —Tn the first test, 
021-22, there were five pen« of White Wynndottes, six pons of 
White Leghorns, thre^ of Ehode Tsland Beds, two of Black 
Leghorns, one each of Buff Orpingtons, Crond Langshanc*. 
Anconas and Light Sussex. Six competitors mn from 250 head 
of poultrv^ each. Nine nin from 100 to 150 head and the remain¬ 
ing five were hackvnrd poultry keepers wnth up to 40 head. Nine 
of the competitors were women and eleven were men. The 
second test, 1922-23, with 2fi pens, included nine pens of WTiite 
Wy'^ndottes. eight pens of Wliite Leghorns, three of Ehode 
Tsland Beds, two of Light Sussex, one each of Black 
T.foghorns, Buff Orpingtons, Sicilian Buttercups and a first-cross 
Wyandotte-Bbode Island Bed. The competitors were owmers 
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of flocks of approximately 200 head, except one egg farm and 
four backyard poultry keepers. Seven of the 26 competitors 
were women. 

Result of the Tests. —The total number of pullets competing 
in the first test (1921-22) was 120, and the egg yield from 1st 
November to 80th April, was 12,394 The average per pullet 
was 108 and the deaths amounted to three. In the second test 
(J 922-28), there were 193 pullets. The total egg yield was 
15,514 eggs. As the second test started on Ist October, 1922, 
instead of on 1st November as in the previous year, the average 
per pullet is less,—October, a lower production month, being in¬ 
cluded, and April, a high production month, being excluded. 
The average per pullet was 82 eggs. The deaths amounted to 
seven, but two of these were killed by either a fox or a dog 
breaking into a pen. The tests liave both been quite free from 
infectious disease, all deaths from disease being caused by ovary 
trouble. 

Considerable numbers of eggs were taken from the mated 
pens by the owners for incubation, and the hatching results in 
most cases were excellent. The sales of eggs to outside poultry 
keepem wore small owing to the price charged for eggs from 
the leading pens being high for most people. The idea that 
it is not advisable to breed from hish production pullets, which 
is generally accepted, has been disproved by the reports of high 
hatchability and high rearing results. In one ease fifty-three 
chicks hatched out of sixty eggs from the leading pen and almos^ 
all wore reared. 

Comparison of Breeds in both Tests. —Ehode Inland Reds 
won the first test witli 76G eggs weighing 96 lb. Goz. This gives 
an average per pullet of 127 eggs. White Leghorns won the 
second winter’s test with 649 eggs weighing 77 lb. 15|- oa. 
The average per pullet was 108 eggs. By comparing the results 
of the leading pen in both tests for November, December and 
January (12 veeks) we get the following:—1st Test, Rhode 
Island Rods, 362 eggs. 2nd Test, White Leghorns, 308 eggs. 

Prizes. —Three silver medals and four bron/e ipedals, and 
certificates of merit, are awarded to the best pens. 

Cost ol Feeding. —The cost to feed each pullet works out 
at 2|d. per week. The mash cost 15 b. 6d. per cwt. and the 
grain 11s. per cwt., and 1 lb. of each is consumed per week. 
The high production pens take more, but in others very little 
is eaten when partial moult, broodiness, or resting is going on. 
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SECURITY OF TENURE FOR 
ALLOTMENT HOLDERS. 

E. Lawrence Mitchell, 

Ministry of Agriculture and Fisheries. 

The article which appeared in the August issue of this Journal, 
entitled “ Permanent Allotments: Security of Tenure and How 
to Obtain It ” was of considerable interest in drawing attention 
to a subject which is arousing a great amount of discussion among 
allotment holders at the present time. The problem of security 
of tenure is a burning question with those who cultivate allot¬ 
ments in their spare time. The Report of the Departmental 
Committee on Allotments, 1922, contains the following 
passage:—“ The evidence we have received from the represen¬ 
tatives of the allotment holders has been unanimous as indicating 
a keen desire for security of tenure. It is obvious that the 
cultivators of allotments will be more likely to make greater 
use of their land and much better cultivation and increased 
production will result if security of tenure is made possible. In 
order that such security may be given, however, it is necessary 
that land should be purchased by the Local Authority or by an 
Allotments Association.’’ 

In order to meet the situation, the Committee recommended 
that local authorities should purchase land for allotments 
yvherever practicable within, or on the outskirts of the towns, 
and that co-operative allotment associations should be empowered 
to obtain loans for the purchase of land from the Public Works 
Loan Commissioners. 

As regards the first of these recommendations a condition 
militating against its adoption is the fact fin the words of the 
Committee’s Report) that “ in the large cities and towns it is 
probable that the capital value of land within reasonable access 
of tlie homes of persons who desire to cultivate allotments, is so 
high as to prevent the purchase of land by Local Authorities, 
if a condition precedent to the acquisition is the payment of 
economic rents by the plot holders.” Under existing legislation, 
a local authority is required to make its allotments undertaking 
self-supporting, except that expenses of acquisition, of making 
public roads, and sinking fund charges in respect of loans raised 
in connection with the purchase of land need not be taken into 
account. It is, of course, true that if land is purchased at a 
high figure, the rent which the local authority will be obliged to 
charge to the plot holders will be correspondingly high, but it 
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is a matter for careful consideration by the allotment holders 
themselves whether a higher rent is not more than justified in 
consideration of the advantages which accrue to the plot holders 
in obtaining security of tenuie. 

EQring versus Purchase. —To illustrate the point, let it be 
supposed that an urban authority are faced with two alternatives : 
(1) hiring for allotment gardens land with a present, or prospec¬ 
tive building value, or (2) purchasing outright. Under the terms 
of hiring, the owner would doubtless be entitled to re-enter and 
end the local autliority’s tenancy at any time after three months 
previous notice in writing if the land were required for building, 
mining or other industrial purposes, or for roads or sewers neces¬ 
sary in connection with am^ of those purposes. The allotment 
holders would therefore be liable to be turned off their plots at any 
time during (he year after three months notice, although it is 
true they would bo entitled to compensation for the crops grow¬ 
ing on tlu' land in the ordinary course of cultivation of the land 
as allotmc'nts and for manure applied to the land. The rent 
payable by the local authority to the landlord might be any¬ 
thing from C3 to £8 an acre, the higher figure being payable 
where the land had an accommodation value owing to its 
proximity to a large city or town. Assuming that the rent were 
fixed at £8 an acre and the local authority added say 10 per cent, 
for administrative expenses, management, bad debts, unlet 
plots, etc., tlie rent payable by the allotment holders would be 
f8 16s. an acre. Each acre may be expected to provide 15 
plots of 10 rods each, af^er making allow\ance for paths, and the 
rent of a 10-rod allotment would therefore work out at approxi¬ 
mately 12s. per annum. 

As an alternative to hiring, let it be supposed that the local 
authority could purchase the land outright for £300 per acre. 
A loan could in all probability be obtained from the Public Works 
I oan (bmraissioners in respect of the purchase money, the 
repayment to be spread over a period of 80 years, the rate of 
interest current at the present time (October, 1923), being 
4| per cent. The loan charges in respect of a loan of .£300 
would be £11 11s. lOd. per annum, including repayment of 
principal, and adding the same amount for administration as in 
the case of hiring, namely, 16s. per acre, the rent which the 
local authority would have to charge to the plot holders exclud¬ 
ing repayment of principal would be approximately £16 per 
acre or £1 per plot of 10 rods—a difference of only Ss. per 
annum per plot as compared with the 12s. rent if the land were 
hired. 



728 Sboxibitt of ToNimE fob Allotiibnt Holobbs. [Nov., 


The point for consideration by plot holders generally, is 
whether the fact that secnrity of tenure could be obtained by 
the payment of an additional rent of 8s. per plot annually, 
would not justify a large extension of the provision of allotments 
on a permanent basis by means of purchase of the land by a 
local authority. There seems considerable force in the con¬ 
tention that the advantages which the plot holder would enjoy 
under conditions which would enable him to feel absolutely 
secure in his tenancy so long as he paid -his rent and cultivated 
his plot properly, are well worth the additional annual payment. 

It should be remembered in this connection that the amount 
of rent payable by a plot holder for his allotment is, after' all, 
the smallest contribution he makes towards the cost of produc¬ 
ing his crops. The purchase of seeds and manures, is, of 
course, an important consideration, but the really heavy item 
to be considered in the production of crops on an allotment is 
the allotment holder’s labour. This labour is, however, given 
in his spare time, and is really a recreation, and is labour for 
which he has no market. Tt is submitted that the value of the 
crops produced from a Ih-rod allotment under normal conditions 
and with an ordinary amount of skill on the part of the cultivator 
is such that a payment of 8s. per annum in the nature of rent 
.is really a very small item. Fnder the system where the plot 
holder has secniity of tenure be can cultivate his plot without 
risk of disturbance; lie is encouraged to plant crops, fruit 
bushes, trees, etc., which continue, productive for more than 
one year; he is more likely to erect a permanent and attractive 
shed for bis tools, etc., and in all probability to beautify his 
allotment with the addition of a few flowers which, without 
reducing materially the food productivity of his plot would make 
it more attractive as a feature of the landscape. 

If may be explained that in comparing the (wo allematives of 
• purchasing or hiring land for allotments, the cost of erecting any 
necessary fencing, providing water supply, making paths, and 
such items, may be disregarded, as sucii expenditure will be 
common to either scheme; hut where land is purchased with 
resulting security of tenure for the allotment holders, it is obvious 
that there is wider scope for the carrying out oi more or less 
permanent improvements, and a certaipty that the allotment 
holders will reap the full reward of any such expenditure. 

Loans to Associations.—With regard to the second r^m- 
mendalion made by the Departmental Committee as to loans 
wing granted by the Public Works Loan CoramisBioners to 
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C!o-operative Allotment Associations, it was not considered 
practical for effect to be given to the recommendations ’m 
the recent Allotments Act of 1922 for the reason that 
money was not available for the purpose at the time 
of the passing of the Act. In view of this it is desirable 
to consider whether loans from the Slate direct to a society are 
a necessary corollary to the purchase of land for allotments by 
such associations. A particular case, as described in the article 
in the August issue of this Journal, would appear to indicate that 
direct loans by the State arc not essential where the instinct 
of co-operative self-help is already sufiSciently developed amongst 
the members of an allotment association, and particulars of 
other cases, which are given below, of societies which have 
actually arranged the purchase of land for allotments, appear 
to indicate that given the necessary ability and energy on the 
part of the plot liolders and the oflBcers of an association, there 
is no reason why a considerable extension of the purchase move¬ 
ment should not take place. 

Warley Freeholders, Limited.— In the Warley district, on the 
outskirts of Birmingham and lying between Oldbury and Smethwick, about 
12i acres of land had been provided for allotments by the local authority under 
the Defence of the Realm Regulations. The tenants realised, however, that 
as the land had been provided under emergency war legislation there could be 
no security of tenure, and in 1919 they approached the local authority and asked 
them to purchase the land so that it could be let under moie permanent 
conditions. Tlie local authority could not see their way to purchase the land 
and the tenants then approached the owners direct with the result that the 
land with three cottages was offered to them for £2,700. It was decided to 
accept this oiTer and the allotment holders formed themselves into the Warley 
Freeholders, Limitotl, n S<)ciety registered under the Industrial and Provident 
Societies Act and alliliuted to the Agricultural Organisation Society, the 
Secretary of the Society being Mr. R. C. Woodward. One of the members, 
Mr. J. E. Taylor, lent the Society all the purchase money at4 percent, intei^st 
fit eof income tax, and it is doubtful whether the scheme could have been 
carried thiough witliout an advance on such favourable terms. Each member 
was required to become a shareholder and pay at least £5, following this with 
periodical payments until he held shares to the value of the plot he wished to 
purchase. \ call on the mornbers resulted in a payment of £.537 168. by the 
31 St May, 1919. This enabled matters to proceed. The next stop was to get 
the balance of the bon owed money from the members. They paid as much 
as they were able on the pay nights, the minimum being lOs, everj’ four weeks. 
By the 30th September, 1920, no less than £1,000 had been paid off, and a year 
later on the same date this had been increased by £490. At the annual 
meeting the members decided to inaugurate a "‘mutual scheme” to endeavour 
to finish the matter as owing to unemployment and other causes a few members 
were transferring their shares. 

The plan arranged was that the front portion of the land should be sold 
for building purposes and that the cottages also should be sold. The rear 
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portion of the land, about 8 acres, was sold? as allotments to member 
shareholders of the society and only eight shareholders were repaid their share 
capital in lieu of taking up land, the remaining 90 members allowing their 
money, which they had already paid in, to remain as payment for land allotted 
to them. Tlie scheme was a financial success and after all expenses had been 
paid, interest at the rate of 5 per cent., amounting in all to £202 88. 9(1., was 
paid on share capital from the start and a surplus of £329 7s. 6d. was r(*turned 
to the shareholders at the rate of £3 ITs. 6d. for each full share. The late 
shareholders own the plots on condition that no houses shall be erected and 
that the ground remains as allotments. By co-operative methods security of 
tenure has been obtained and an open space under garden cultivation has been 
permanently secured. 

Witton and District Allotments, Limited.—A further example 
is that of the Witton and District Allotments, Limited. In tliis case an area 
of land comprising 80J acres was under cultivation as allotments by the 
society when it was purchased by Farrow’s Bank. It was valued in the 
Bank’s assets at £25,000, but when the Bank went into liquidation the 
society was successful in purchasing from the Official Receiver for £7,000. 
The society, which was duly registered and affiliated to the Agricultural 
Organisation Society, purchased, in addition to the land, a farm house and 
farm buildings for the sum of £1,500. Possession of the house has not yet 
been obtained, but the farm buildings have been utilised for the purjmse of a 
social club, the farm yard being converted into a bowling green ; the barn 
into a lecture and concert room; the cowshed into a games room with a 
billiard table, and the caitshed into a refreshnmnt room, ladies room and 
office. 

There are some 800 plot holders and a further 100 persons are meml>er8 
only of the social club. Each plot bolder pays a membership subscription of 
2 h. 6d. plus 8d. for a card annually, together with lOs. rent for his plot, 
averaging 300 sq. yd. Social members pay Is. per (piaitcr. The society 
were fortunate in raising £0,000 from a Bank at 5 per cent, interest. Each 
plot holder is required to take at least one £1 share, but it is expected that 
each should,become a shareholder to the value of £5, shares being payable 
by instalments if desired, the maximum amount which any member may 
invest in the society being £200. It is hoped that the borrowed money will 
be paid off in two years. An effort is being made to raise Is. per member 
per week during this period, and it is anticipated that this, with the profits of 
the club (which is fully licensed and which has a turnover of £100 per 
week), will produce the necessary money in that time. Another source of 
income will be the selling of the frontage land in building plots. 

Elidderminster. —Another example maj^ be quoted of land at Chester 
Road, Kidderminster. In this case 12 acres of land were jmrehased for 
£2,350, and after allowing for cartways was divided into about 90 plots of 
600 sq. yd. each. Ttie price fixed for the plots varied from 28. per sq. yd. for 
building land adjoining the roadway down to 7d. per sq. yd. for the back land. 
In order to obtain ready money, purchasers of the building plots were required to 
pay a deposit of £10 and others £5, the balance to be paid off at the rate of 
£1 per month. A society, known as the Chester Road Land Society, was 
formed. The first meeting for the paying of instalments was held ia 
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October, 1920, when no lens than £609 was paid in by the members. The 
men took possession of their plots on let November of that year, and by 
31st December another £600 had been collected, the remainder of the 
purchase money being borrowed from the Bank. By February, 1923, only 
six iiiembers out of about 80 had not completed payments, and there was a 
balance at the Bank. Water has been laid on at a cost of £125, and this 
expense and upkeep of roadways, etc., has been paid off. The building plots 
liave already appreciated in value. Mr. A. H. Weavers, of Kidderminster, 
who was mainly responsible for the original scheme, has carried out a similar 
scheme at Offmore Lane, where 42 plots of approximately 600 sq. yd. each 
have been purchased by the members of the Offmore Land Society. 

Beckenham Allotments. —Another instance is the Beckenham and 
District Allotments Society, Limited, who purchased in 1921 some 2 acres 
of land at a cost of £92 lOs. per acre, including all legal expenses. This land 
has been cut up into 30 lO-rod plots, a standard rent of Is. per rod being 
charged, bringing in £15 per year, out of which the society pay £6 for road 
and upkeep, leaving approximately about £10 per annum for the repayment 
of loans, which it is expected will be paid off in 19 years. Each member 
taking up a plot is required to lend to the society a minimum of £1 and 
maximum of £5, free of interest, repayable at three months notice. 

North Mitcham Allotments.— Another instance of co-operation 
in practice is afforded by tbe North Mitcham Improvement Association’s 
scheme. Tlie main feature of the scheme is that while there was co-operative 
bargaining without liability, when agreement was reached as to details it was 
possible to secure individual payment and contract. From a local landowner 
a verbal option was secured on 7 acres of “back” land which had been 
used for allotments during the war and was not convenient for sports 
purposes. With the aid of the general fund of the new local association, a 
meeting was advertised for the purpose of discussing the scheme, and the 
support was sufficient to allow tlie acceptance of names of prospective 
purchasers. A local 8ur\eyor voluntarily prepared a plan whicli allowed for 
92 10-rod plots with 10 ft. roads tor aj preaching each. The price per plot 
was £20, with £5 to provide for roads and fencing, and restrictions were 
placed on building. The landowner agieed to accept £1,840 for the land and 
to take payment by instalments from 60 per cent, of the purchasers, the 
vendor’s solicitors collecting the purchase price of each plot, whether paid in 
one sum or by instalments, and also the £5 per plot for development, in 
respect of which they acted as bankers. The solicitors on both sides charged 
merely nominal fees. The n>ads were \estcd in trustees appointed by thj 
plot owners. Tlie advantages of the scheme of permanent allotments are 
evident; the effects of ownership arc sten in the succession of first-rate crops 
which have since been grown. 

It will be seen from the particulars given above that there is 
a wide scope for variety in the details of schemes for the purchase 
of land for allotments, and the circumstances of any pai-ticular 
case may bring forth difficulties which will have to be overcome. 
On the other hand, experience may prove that in other cases 
difficulties will be less. For instance, it may be found that 
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owners of land will be agreeable, when selling land to allotment 
associations, to allow a considerable proportion of the purchase 
money to remain on mortgage, thus reducing the amount of 
capital to be provided, in the first instance, by the members 
of the association. Moreover, where part of the land purchased 
has an immediate building value, the selling off of the frontage 
land makes the retention of the remainder of the allotments an 
easier financial proposition. Similarly, in the acquisition of 
land, part of which has a potential building value, the scheme 
might partake of the nature of a building development scheme 
hand in hand with the provision of allotments on the back land. 
In any such ea.'ie, the important point which has to be borne 
in mind is that the main object of the scheme, namely, the 
provision of allotments to be utilised as such on a permanent 
basis, can only be achieved if conditions are imposed laying 
down clearly that the land shall remain under allotments in 
perpetuity: and where an association sells plots on the “ allot¬ 
ment ” portion to its members it seems desirable that restric¬ 
tions should be imposed as regards building, as otherwise the 
main object of the scheme might be defeated. 

It may be stated as an axiom that co-operative effort on the 
part of either an association or individuals, both in the direction 
of forming an association and carrying on the administrative 
work, the provision of labour for erecting fences, making paths, 
etc., is essential if the cost of the scheme is to be kept within 
reasonable limits. In the past, would-be plot holders have 
usually looked to the local authority to do practically all the' 
work, w’hether in regard to provision of land, or administration, 
equipment, etc. The cost of all such work, however, has had 
to be recovered from the allotment holders in the form of rent, 
with the result that complaints have been made of the high 
rents charged. But with co-operative effort on the part of all 
concerned—the local authorities, allotment associations, and 
individual allotment holders—there seems no reason why the 
purchase of land for allotments with the resulting security of 
tenure should not be largely extended. 

The writer is indebted to Afr. R. C. Woodward for information 
as to Warley Freeholders, Ltd., to Afr. -Albert IT. Weavers as 
tfi the Kidderminster schemes, and to Mr. A. W. Burgess as to 
the \orth ATitcham Improvement Association, Ltd. 
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YOUNG FARMERS’ CLUBS. 

Miss E. H. Pratt, O.B.E., B.A., 

Inspector, Ministry of Agriculture and Fisheries. 

Origin. —The Young Farmers’ Clubs movement had its 
origin in America, and Farmers’ Bulletin No. 885, issued 
in 1910 by the U.8.A. Department of Agriculture, suggests that 
it began, under the auspices of the College of Agriculture of 
Cornell University, as a development from nature-study lessons. 
By 1910 the Cornell Farm Boys’ and Girls’ Clubs had an aggre¬ 
gate membership of about 75,000, and the Cornell Rural School 

T. oaflet, through which the movement was largely directed, was 
distributed to about 7,000 teachers and school commissioners. 
Similar progi-oss was made in other States, and in 1912 the 
Federal Department of Agriculture supplemented State aid by 
a grant of 4,600 dollnra. Federal financial support has not only 
been maintained, but steadily increased and reached, in round 
figures, 105,000 dollars in the year 1920-21. 

I'he necessity for increased food production stimulated this 
movement during the War, and at the present time the develop¬ 
ment of Boys’ and Girls’ Agricultural Clubs forms an imprrtant 
part of what is know as “ Co-operative Extension Work in 
Agriculture and Home Economics ” in the United States. The 

U. S.A. Department of Agriculture and the 33 State Colleges 
of Agriculture co-operate in this work, which is carried on 
through a very complete county organisation, including pro¬ 
vision for the furtherance of the club system. This form of 
practical agricultural education for voung people is therefore 
part of a larger whole, and boys and girls appear to he parHcipat- 
ing increasingly with adults in carrying out common programmes 
of work. Tlie fact that in 1920 5,043 standard clubs existed 
in the U.S.A.. and that over 3,000 “ Community programmes ” 
(embodying special farm and home interests of men and women, 
boys and girls in a given locality! were developed, shows the 
extent to which the agricultural pursuits of the present and the 
rising generation have already been identified. More than 
700,000 children are now enrolled in these clubs, and some 
idea of their activity may BP gained from the fact that during the 
War they produced food to the value of no leas than 20,000 000 
dollars in a year. 

Young Farmers’ Clubs were instituted, on similar lines, in 
Canada in 1913 At the present time there are over 85,000 dub 
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members in the Province of Manitoba alone, and considerable 
developments are reported in Alberta, Saskatchewan, Ontario 
and British Columbia. 

Development in England. —The first Young Farmers’ Club 
in this country was founded in 1921 at Hemyock, Devon, by the 
United Dairies, Ltd., the objects in view being the production 
of cleaner milk and the introduction of a heavier milking breed 
into the district. The fact that the club now numbers 150 
Associate Members amongst local farmers, that four of the 
members have attended courses at Seale-Ilaj-nc College, and that 
other clubs are to be established, is some indication of the nature 
of the influence exerted on farming methods in the neighbour¬ 
hood. There are now 87 clubs in England and Wales, with a 
membership of over 600, and there is every likelihood of con- 
siderahle expansion in the near future. The existing undertak¬ 
ings include the rearing of calves, pigs, poultry and rabbits, 
bee-keeping and hoi^icnltural production. 'I’he movement in 
England has been carried on under the aegis of the Daily 
Mail, which was also responsible for the formation, in 1921. 
of the International Federation of Young Farmers’ Clubs, by 
means of which English, Canadian and American clubs have 
been brought into close touch. American young farmers have 
visited this country, and, as a result of tlie enterprise of the 
Daily Mail and the generosity of the Canadian railways, 
4 boys and 4* girls, selected from Young Farmers’ Clubs over 
here by representatives of the Board of Education, ^Ministry of 
Agriculture and the National Farmers’ Union, have enjoj'ed an 
educational holiday in Canada this summer. The Internationa^ 
Federation of Young Farmers’ Clubs has received inquiries from 
Argentina, Africa. Australia. Holland. Sweden and Bussia. and 
interest in the movement is evidently world-wide. 

Purpose, Value and Possibilities.— The primary object of 
the movement is improvement in the quality and quantity of 
foodstuffs, but it is certain that other important results are also 
secured. Club membership constitutes a most effective training 
not only in farm practice but in business methods and in social 
intercourse. It is a valuable form of both general and agri¬ 
cultural education, for it tends to evoke and increase intelligent 
and sympathetic appreciation of every phase of rural life. Young 
farmers, brought into actual contact with current agricultural 
problems, and provided with the latest scientific suggestions for 
their solution, are likely to acquire an abiding interest in the 
development of the industry on the most approved modem lines. 





Fig 2—Dons Fjj, Fiiited D.uiius Calf Hub, Hemjock No 1, \«ith her 1921 heifer 
^Mth c.ilf, hei 1922 yearling' and iier 1923 calf 
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That increased demand for entry to agricultural institutions 
results from the educational stimulus provided by these agri¬ 
cultural clubs has already been demonstrated in England, and 
ihis is confirmatory of the experience of the United States. 
Initiation into business management at an earlj age ic invaluable, 
and the control of the affairs of the club also provides opportunity 
for the development and exercise of those qualities which are 
the foundation of useful and successful public work. Viewed in 
this way club membership appears as a continuation of education 
and a preparation for practical affairs. 

Assistance for Young Farmers’ Clubs. —It is evident that 
the movement is of national importance and that the effects are 
likely to be as far-reaching as those resulting from such other 
organisations of the time as the Boy Scouts and Girl Guides. 
The Scheme has been fortunate enough to enjoj ,from the outset, 
the support of the Daily Mail, and it is being increasingly 
patronised hv breed societies and industrial firms. The National 
Farmers’ T^nion is desirous of establishing close relations with 
the movement and it has been suggested that members of Y'oung 
Farmers’ Clubs might be enrolled as junior members of the 
National Farmers’ Union branches. Nor is the interest of 
Government Departments lacking, for the Board of Education 
and the ^riiiistrv of Agriculture are anxious to give every form 
of encouragement in their power. The foundation for work of 
this kind exists in the “rural bias’’ which the Board 
of Education encouiages in suitable elementary and 
secondary schools, and of which details are available in the pub¬ 
lications of the Board. The practical management of small live¬ 
stock in connection with the teaching of rural science in 
elementary schools is an interesting feature. The Ministry, 
through its Divisional Inspectorate, is able to give much direct 
assistance, and has promised to use its influence with agricul¬ 
tural training and research institutions with a view to facilitating 
prorision of lectures and dissemination of information. Local 
Educational Authorities also are becoming increasingly aware of 
the possibilities of the movement, and are in most cases willing 
to lend the services of suitable members of their staff There 
is every probability that, as in the United States, the con¬ 
nection between schools, local agricultural education and club 
organisation will become increasingly close. Officers of the 
Ministry of Agriculture and of the Board of Education may 
in their discretion do anything consistent with their official 
responsibilities towards furthering this movement. 



786 


Young Fabmebs’ Clubs. 


[Nov., 


Formation and Organisation of Olubs. —Those who are 
concerned with the furtherance of agricultural education and 
who may have opportunities of promoting the establishment of 
Young Farmers’ Clubs in suitable localities will be interested in 
the procedure which has been followed hitherto. 

A decision haring been arrived at as to the kind of produce 
or stock which can be dealt with most suitably in the neighbour¬ 
hood, a patron is secured, who will bear the initial expenses, 
and a small advisory committee of experienced and energetic 
helpers is set up. This Committee invites the young people of 
the neighbourhood and their parents to a meeting at which the 
project is outlined and club management explained. From ten 
to twenty of the children present (ranging between 10 and 18 
years of age) then form themselves into a club, which chooses 
its own officers and regulates its own affairs. 

With the fund supplied by the patron, or founder of the club, 
stock is purchased, j'udged and allotted by ballot to the members 
—a note of hand, signed by the member and backed by the 
parents being taken in exchange. At the end of a stated period 
(varying with the nature of the stock), during w'hich inspections 
are made by the adrisory committee, the stock is re-judged and 
prizes given for progress made and records kept. The animals 
are subsequently auctioned, the amount of original value repaid 
to the patron and the balance handed to the member concerned. 
Slight variations from this plan obtain in the case of, c.g., crop¬ 
raising clubs, but detailed information is obtainable from the 
Secretary. Young Farmers’ Clubs, the Daily Mail. 

At the weeklv or fortnightly meetings of the club, lectures 
are given w discussions hold. Associate ?.Tembers. who have no 
voting power and for whom there is no age limit, are entitled 
to attend these meetings. 

With the continued growth of the movement variations of 
existing methods of instituting and maintaining the clubs will 
suggest themselves. The establishment of contact with other 
rural organisations will open up new possibilities. The sym¬ 
pathy of country women for instance might be secured through 
the W^omen’s Institutes, and the interest of officials of agricul¬ 
tural societie.s would assist in bringing the whole scheme more 
prominently to general notice in the showyard and elsewhere. 
The movement is certainly well founded already, but deserves 
even wider public recognition than it enjoys at present. 
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BLACK AND RED CURRANTS. 

BLACK CUBBANTS.'*' —In consequence of the losses caused 
by big bud, running oflE, and reversion, large areas ot black 
currants have been grubbed and replanted to other crops, so 
that the present home production falls short of the demand, 
and good market prices prevail for the fruit. Though these 
troubles are of a serious nature, it is possible to produce satis¬ 
factory crops by planting none but true and healthy stocks of 
varieties suitable to the soil and district, and by exercising 
special care in controlling the spread of big bud and reversion, 
and in carrying out suitable cultural and pruning operations, 
which, with the aid of sufficient and suitable manures, will 
encourage the bushes to develop strong and healthy new shoots 
annually. The size of crop produced is largely influenced by 
the character of the soil and other conditions, and by the 
care and treatment given to the plants. The weight per acre 
may vary from 7 cwt. to 2 tons, or even more where conditions 
have been extremely favourable. Where experiments have 
been carried out the records show, however, that the crop 
generally averages under 1 ton to the acre. For instance. 
Dyer and Shrivell, in their experiments at Tonbridge for eight 
seasons, obtained crops varying from 15 cwt. per acre where 
25 tons of London dung were Used as manure, to 7 cwt. per 
acre where only phosphates and nitrate of soda were used. 
At East Mailing during 1917,1918 and 1919 the records indicate 
that an acre of “ French ” (1,210 bushes to the acre) might 
be expected to yield a crop varying from 17.4 cwt. to 4 cwt. 
Similarly, “ Boskoop Giant” varied from 10 cwt. to C cwt.; 
” Victoria ” from 14 cwt. to 4 cwt. and ” Baldwin” from 
26.8 cwt. to 18.8 cwt., according to the manurial treatment 
adopted. It appears that within each variety there exist strains 
of high productivity. 

Propagation. —Tt is evident, therefore, that trials are 
necessary to ascertain the varieties which are best suited to the 
local conditions, after which further developments may be 
made by planting purchased bushes or bushes which can be 
propagated at home from cuttings. Before purchasing it should 

♦ See alfio Black Currant Growing in Norfolk, by H. Goude ; this JmmaL 
April, 1923, p. 62. 
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be ascertained that the bushes are true to name, free from 
rogues, big bud disease and reversion. The bushes may, 
however, be propagated at home from cuttings (i.e., vigorous, 
well-matured young shoots, 10 in. in length) taken from bushes; 
but it is of the greatest importance that the cuttings be taken 
only from bushes known to be free from big bud disease and 
reversion. 

Cuttings should be taken in October or November. They 
should be of substantial thickness and about 10 in. long with 
all the buds on, so that the bushes are not grown on a leg. 
The best growth is made if cuttings are planted on the same 
day that they arc cut off the parent bush. The ground should 
be well prepared for planting and the cuttings should be put 
in 6 in. apart in rows ft. apart against the side of a furrow 
or notch at a depth that permits two or three buds to project 
above the soil level. The soil is returned—on stiff soils not 
more than 2 in. at a time—and carefully trodden down. During 
the following spring and summer the surface of the soil should 
be kept moved to conserve moisture, and prevent the growth 
of weeds. The bushes should be fit to plant out at one year old. 

A description of a method adopted in Norfolk for raising 
clean plants from spring cuttings w’as fully described in the 
August, 1921, issue of this Joumah p. 460. 

Planting. —Black currants grow^ satisfactorily in \aiied tyi)es 
of soils, ranging from heavy loams to light sand, always pro¬ 
viding that the texture permits of free looting and that an 
adequate supply of moisture can be obtained. The site of the 
land should be both w^arm and sheltered, under which condi¬ 
tions insect life is more abundant and pollination facilitated. 
This is particularly imjioitant in the case of those varieties 
bearing flowers with the stigma projecting beyond the anthers, 
for in this case many of the flow^ers fail to become fertilised 
by natural processes, and there is a consequent poor set. 

Before planting, the land should be well manured, and cul¬ 
tivated to a depth of at least 12 in. (deeper if there is a hard 
pan below). In practice this is preferably done for the previous 
crop, though further deep cultivation should be given to bring 
the land into a suitable condition for planting. The bushes 
are usually planted at 6 ft. square, though Baldwin varieties 
ma>y be only from 4 ft. to 5 ft. apart. In some districts it is 
believed that ])ett(*r results can be obtained by planting bushes 
very much closer together. 
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The planting should take place preferably during the autumn, 
though it can be done in January and February. At the time 
of planting, or soon after, all growth should be cut to within 
two buds of the base. 

Cultivation and Manuring. —After planting the land must 
be kept clean, free from weeds, and in a loose friable condition 
at the surface. In practice this is accomplished by shallow 
digging or ploughing up to the bushes in the w^inter, followed by 
spring and summer cultivation. 

Near the bushes the digging, ploughing and cultivation should 
be shallow to avoid harm being done to the masses of fibrous 
roots. 

Whilst black currants benefit from repeated applications of 
tiianiire, experiments by Dyer and Shrivell, and by Hatton at 
I'bist ]\Ialling, indicate that the crop is not equally responsive to 
all classes of manure. Farmyard manure appears the most 
suitable and liberal supplies of this should be given. Fish, meat 
and bone meal and shoddy are often used in both Kent and 
Norfolk in conjunction with smaller supplies of farmyard manure. 
The crop does not. howTver. seem always to respond to dressings 
of artificial manures. Summer mulches with farmyard manure, 
recals, or spent hops prove beneficial. 

Pruning. —In the winter following tlu^ planting, all the 
bushes that have made three or more growths at least 2 ft. long 
should have the weakest shoots cut back to two buds. All the 
shoots of the less vigorous bushes should be cut back to two buds 
at the base. 

In later years, with older bushes, the shoots are not shortened 
but the bush thinned by removing the less vigorous branches 
each year. This encourages the development of new^ shoots, on 
w'hich the black currant fniits best. 

Though not properly forming a part of pruning operations, it 
is essential that the measures for the control of the big bud mite* 
should be carefully observed. Branches which show reversioni 
must bo cut out, and in some cases whole bushes gnibbed. 

Varieties. —In a short article it is only possible to deal with 
such varieties as are commonly growm for market. Thercharacters 
most useful for determining black currants are possibly the habit 
of growth of the bqsh, and the colour and shape of the buds 
and bud scales, w^hioh characters are more apparent during the 
winter months. There are other points of importance that help 

♦ See Leaflet No. 1 (Bhtch Currant Mite). 

t See Leaflet No. 377 {Rcven'sion or NetthheaeV of Black Currants). 
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to distingaish one variety from another, such as:—The period 
of breaking into leaf—early with Baldwin and late with Boskoop; 
the size of the leaf as a whole; the shape of the central and 
lateral lobes; the depth of indentation where the lobes meet, 
and the indentation at the base by the leaf stalk; the leaf serra¬ 
tion. The blossoms have individual points of difference; the 
length of each raceme (chain) varies from “ long ” in the case 
of Boskoop to “ short ” in the Victoria group. Boskoop 
frequently has single racemes springing'from a spur, whereas 
three to six are common in the Victoria group. The fruit, which 
is of most importance to the grower, exhibits certain differences 
in size, flavour, and skin toughness, and these will be considered, 
but generally these distinctions are less dependable than those of 
the bush, leaf, and blossom. 

The descriptions of the varieties are as follows:— 

Group I.— French T\pe. —BuBhand Leaves.—Very large, much branched 
bush, very compact. Moderately strong and quick grower. The buds are 
pink to deep red in colour, of medium size, conical shape, pointed at the apex, 
and somewhat tightly wrapped with bud scales. The leaves aic of medium 
size and are pointed, i.e., the lobes end acutely, the serrations of the lobes are 
acute and the indentation between the central and lateral lobes is deep. The 
base of the leaf, on the contrary, is fairly level. 

Blossom and Fruit.-*-One to three racemes (blossom chains) spring from a 
fruiting spur, each bearing from six to ten individual flowers, so that the 
raceme is of but medium length. The stigma (the female part of the flovei) 
is frequently above the anthers (the male part canying the pollen). Not all 
the flowers set fruit, so the trusses are short, and fruit medium sized ; ripens 
in mid-season, very acid. The berries have a tough skin and tiavel well. 

This variety under most conditions appears resistant to big bud, but often 
shows rev* rsion. 

Merveille^e la Gironde, North Holland Black, Ilesister, Ogden’s Blue, Lee’s 
Prolific, Black Naples, Seabrook Black, Mammoth, and Westwick are 
varieties belonging to this group. 

Group II.— Boskoop Giant Type. —Bush and Leaves.—A sturdy, spreading 
and rather scantily branched bush of medium size. The buds are large, broad 
and blunt, pink to purple in colour. These buds give rise, early in the season, 
to large flat leaves less angular than French, and held at right angles from 
the stalk. The lobes are broader, and end less acutely ; the serrations generally 
are crenate. The base of the leaf is deep, indented by the leaf stalk. 

Blossom and Fruit.—The fruit spur, late in the season, fiequently develops 
but one raceme (blossom chain), but this a long one containing from twelve 
to nineteen large flowers, with the stigma projecting above the anthers. The 
trusses of fruit are long, though many of the bottom trusses fail to set their 
fruit, and running-off is considerable. This type is the earliest to ripen its 
berries, which are moderately svyreet, and provided with tender skins. To carry 
well, marketing should be done before the fruit is ripe. Other varieties of this 
group are Hoogendyk’s Seedling, Prince of Wales, and Black Bunch. 
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Group III.— Victoria Type. —Bush and Leaves.—The bushes are of 
medium size, very erect, and the branches a very light buff colour and often 
forked. The buds are small, somewhat crowded, conical in shape and pointed, 
and of a very light green (almost white) colour; the scales are loosely arranged 
around the buds. The variety comes early into leaf, and the leaves are small. 
The lobes are irregular in shape; the terminal tending to be tri-lobed ; the 
laterals are irregular in outline; the indcndation at the meeting of the lobes is 
often very deep ; but the base of the leaf is fairly level, or with but a shallow 
indendation by the stem. 

Blossom and Fruit.—Usually three to six racemes (blossom chains) develop 
from each fruiting spur ; each raceme has from eight to elev^en single small 
flowers. In this variety many of the stigmas (female portion) are slightly 
above the anthers. There is some running-off in this variety, but it is not 
extensive. The trusses are short and crowded together ; the berries ripen in 
mid-season, they are large, sweet, and have moderately thin skins. 

Goliath, Edina, Monarch and Bang Up are well-knowm varieties of this 
group. 

Group IV.— Baldwin Type. —Bush and Leaves.—The least vigorous of all 
the cultivated black currants, making a dwarf though compact bush. The light 
green coloured buds are large and long, conical in shape, and pointed. The 
scales are very loose and ragged. The variety is the earliest to develop 
leaves; these are small and very regular. The central lobe is somewhat long, 
and ends acutely, which tends to give the leaf a long appearance. The 
indentation at the base of the leaf is very deep. 

Blossoms and Fruit.—From each fruiting spur two or three racemes 
(blossom chains) usually develop each containing from six to twelve individual 
flowers, in which the stigmas (female part) are generally on a level with the 
anthers (male part) ; this apparently facilitates pollination, for little “running 
off ” occurs and the fruit sets well. The berries are of medium size, ripening 
late in the season, somew'hat acid, and with tough skins which allow' the fruit 
to be marketed even when fully ripe. 

Emsden Dotiance and Bodenburg’s Black Prince aie varieties of this group. 

BED OXTBBANTS.—The deiuand for thjs fruit is more 
limited, and the market is at times over-supplied. The crops 
are easily grown, and, where good cultivation is adopted, 
heavy and regular crops can be secured. The bushes are pro¬ 
pagated from cuttings taken and planted in a similar manner 
to that described for black currants, though all except the 
three or four buds at the top of the cutting should be removed; 
the bushes then will remain free from suckers. 

Bed currants flourish best in the lighter soils, and can be 
grown successfully under top fruit. 

Planting and Manuring. —The bushes should be set less deep 
than is recommended for black currants, and the distance for 
planting is 5 ft. square. 

The bushes require less organic manure than black currants. 
In addition this crop is favourably influenced by artificial 
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fertilisers, such as potash salts given in conjunction with 
phosphates and nitrate of soda. 

Pruning. —The rod currant bush should be cut in quite a 
different manner to that described for black currants. The 
red currant bears chiefly on the fruiting spurs formed on the 
older wood. The aim should be to produce a bush of six or 
seven principal branches evenly arranged so as to form an open 
basin to facilitate the ripening of the fruit. Two or three hard 
prunings should be suflicient to obtain this. Subsequent 
prunings merely amount to cutting the main branches back to 
an outside bud to leave about 6 in. of the currant growth each 
year. All laterals should bo cut back close to the fruit buds at 
the base. The summer pruning of all laterals to about 4 in. 
before the fruit is picked usually proves advantageous. 

Varieties. —In the breeding of the cultivated red currant thrt'e 
distinct species have been used (Rihca ruhrum, R. vulgarc, R. 
petracum), and as would he expected the characters of each of 
these species appear in varying degrees in most of the present 
varieties. Thus it is convenient to classify the varieties into 
groups according as their botanical characters show a strong 
resemblance to these three species. 

Certain well known varieties are selected as t^q)es. 

I. The Rnhrum Group .—Varieties placed in this group have 
pitcher-shaped flowers, held stiffly out on viry stems. Varieties 
of the Baby Castle ty])e also have downy leaves—which is not 
so with the Scotch t^qie. 

(a) Raby (Castle Type. — kahy Castle. —Bubh and Leaves.—A medium 
sized bush, uprijjjht, with broad light yellowish-green leaves, very hairy on the 
underside. ' 

Blossom and Fruit.—The blossom-truss, which appears Ix'fore the leaves, 
is of medium length, bcaiing a number of })itcher-sbaped, gre< n flowers, 
without fleshy ring round pistil. The fruit is carried on sterns (pedicels). The 
berries are of medium size and of a bright red colour, which is maintained on 
ripening, A fertile late-season variety. 

Houghton Castle (synonym New Red 13utch).—This variety is often 
mistaken for Rahy Castle, from which it differs by having silvery foliage. 
The bunches are longer, the fruit sterns long, and on ripening the berries turn 
darker to a dull, red colour 

(b) The S( otcii Type. — Scotch (synonyms London Market, Fowler's 
London Red).—Bush and Leaves.—A large Bush with upright sturdy branches, 
hearing large buds (winter stage), and in the summer stage light green small 
leaves, held horizontally to the stem by stiff wiry stems. Stiffness is the 
charaeteristic of this variety. 

Blossom and Fiuit.—Bell-shaped light green flowers held outwards on a 
short wiry stem which is somewhat hairy. The berries are close together on 
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one aide of the bunch, which is of medium length, held on a stiff wiry stem 
(rachis). A prolihc early cropping variety of bright red berries suitable for 
market purposes. 

II. The Vulgare Group. —This section contains those varieties 
with characteristics indicating their descent from R. vulgare. 
The flowers are very open, almost flat, and show a distinct 
fleshy ring round the pistil. The stems of the flower and fruit 
racemes are long and thin, so that the trusses hang downwards, 
with the fruit lying on all sides. The foliage is large and 
pointed, but thin. The berries are big. Varieties in this group 
commonly have buds which go blind, and brittle shoots which 
often snap off wdien bearing heavy crops, or when exposed to high 
winds. 

(a) Versailles Type. — Fay's Prolific (synonym Comet).—Bush and 
Leaves.—A modiuin hush, faiily upright, with long pointed huds, and large 
dark green leaves, not hairy. The tips point downwards. An earlj^ variety. 

Versailles (synonyiTTs Kolipse, Magnum Bonum). 

(h) Tiir Dnrcii Typi:.— Perfection (Laxton).—Bush and Loaves.—A small 
hush composed of short branches, with small buds and dark green leaves. A 
late variety. 

III. Gondouin Group —In this group are placed those 
varieties which exhibit (‘haracters indit'ating their descent from 
R. petracum. Stout, flat, very large leaves: red shoots; claret- 
rod coloured flowers, raceme long, hold stiff, flowers open and 
bell-shaped, with the outer edges turning outwards rather like 
the flower of a Campanula. Late at starting growth in the spring, 
and hesitating in shedding its loaves before the winter months. 
Gondouin, Prince Albert and Seedless Red are varieties of this 
type. 

IV. Varieties Outside the Groups. —There are some varieties 
with mixed characters so that they do not well come into any 
particular gi:oup, 

Virto 7 *ia (synonym WiLon’s Long Bunch).—Bii^h and Leaves.—The growth 
is very straggling and uneven ; the buds slender and long ; the leaves brownish, 
with leaf stems (petioles) long, middle leaf lobe very pointed. 

Blossom and Fruit.—The flowers are of the open, flat type, similar to R, 
vulgare., with a fleshy ring around tlie pistil. The sepals are separated and 
well apart. The stem (rachis) of the fruit truss is very long and moderately 
stiff, and the berries separated so that the bunches appear ver>^riong. Very- 
late variety. 

Marketing.— Good samples of early varieties of red currants 
are packed in 1 lb. punnets and sold to be mixed with rasp-* 
berries for dessert. Black and red currants are also marketed in 
chip baskets containing 4 lb. and 6 lb. respectively. The bulk 
of the crop of both red and black are marketed w^hen the berries 
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are quite firm in strikes of 12 lb. and in bonnets and half sieves 
containing 24 lb. These packages, which should be lined with 
clean tissue paper, should contain only sound fruit packed and 
no leaves. When full the paper should be folded over the top 
so as to make a neat appearance. 

THE HEDGEHOG. 

H, Moetmeb Batten, F.Z.S. 

To endeavour to lay down hard and fast rules as concerns 
the habits of any bird or animal is invariably to invite criticism, 
for nol only do their immediate surroundings influence their 
ways, but in the world of fur and feather there is just as much 
individuality as in the world of men. Thus has the wolf cattle- 
killer been known to acquire a taste for strawberries, thus has 
tho rabbit become wedded to the art of snail-catching, and thus 
too we have the squirrel which kills song birds. Only one thing 
is invariable in wild nature, and that is its variability. 

This rule, if an order which dispenses with all rules may be 
termed a rule, applies to the hedgehog as strongly as it does 
to any beast. Few creatures vary more in their habits than 
does the urchin of the undergrowth, regarding w’hom every agii- 
culturist should have some knowledge, for it may be said that 
the hedgehog is everyw'here beneficial to the agi’iculturist. Game 
preservation, on tho other hand, stands to lose a little if this 
beast be too abundant, but these points will become evident as 
we proceed with its history. 

A few notes from ray own studies will sen-e to illustrate the 
variability, or rather the adaptability, of the hedgehog. Some 
years ago 1 spent a few months on an estate in Dorsetshiie 
where hedgehogs were abundant. In that locality the under¬ 
growth was dense and prolific, and the hedgerows grew rank, 
with the result that the hedgehogs were surrounded by an 
abundance of (heir natural insect fare. So the gamekeepers had 
no quarrel with them, and I have seen a whole family of hedge¬ 
hogs meandering about the keeper’s garden paths at sundown. 
The man informed me that ho had never found them guilty of 
egg stealing, the crime for which the animal is chiefly condemned, 
while he recognised the fact that such assiduous insect hunters 
were beneficial to his borders. Incidentally I might mention 
that a pied wagtail brought off her brood in a rockery about 
which the urchins were regularly to be seen. 
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My next study of the species takes us to a bleak and rocky 
limestone valley in the north of England. There was very little 
heavy timber in this valley, though the abundance of hazel 
bush and silver birch along the stream edge had long afforded 
shelter for several prosperous families of urchins. 

Here, naturally, there was little insect fare, with the result 
that the hedgehogs had to look in other quarters for a living, 
and it soon became evident that they depended mainly upon the 
rabbits. The rabbit catcher told me that they were the worst 
snare robbers with which he had to contend, and if, when 
ferreting, we were compelled to dig, we almost as often as not 
unearthed a hedgehog from the burrow. Evidently they claimed 
free usage of the warrens, retiring there to sleep away the day¬ 
light hours. 

So far as the free and adult rabbits are concerned the hedge¬ 
hog is, of course, helpless, but in this locality the animals had 
acquired the habit of hunting out the nesting “ stops,’' in which 
tho newly-bom rabbits lay at the end of the narrow shaft. Often 
these breeding burrows are so small that one would think a 
hedgehog could hardly squeeze into them, but he appears to 
have no difficulty in that way, and once he is inside the young 
rabbits are doomed. The hedgehog may remain in the same 
stop two or three days till the meal is consumed, when he moves 
out in search of the next. Regularly \\e found the animals 
walking about with their coats thickly matted with rabbit 
nesting materials, wdiich was certainly strong enough evidence 
as to their habits. In many parts of the Highlands I have 
found the hedgehogs addicted in just the same way to rabbit 
hunting, which, so far as agriculture is concerned, is perhaps 
another point in their favour. 

This beast, like every other, follows the lines of least resist¬ 
ance. Whore insects are abundant and he need move only a few’ 
yards to fill himself on such fare, he does not acquire habits of 
a destructive kind. Occasional old hedgehogs may stray from the 
prescribed pathways of virtue, thus bringing destruction upon 
their race, but if the individual be trapped and killed the 
mischief wrill probably cease. If, on the other hand, insects are 
scarce, the hedgehogs turn to the next most fruitful source of 
supply. Possibly the abundance of rabbits offers an easy solution, 
or possibly an abundance of ground-breeding birds results in the 
hedgehogs of the locality becoming habitual egg and chick thieves. 

I have never visited the rabbit-infested areas of Australia, 
but I should imagine that the hedgehog would find insect fare 
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none too abundant where the rabbits abound, and I would suggest 
that a few consignments of hedgehogs might assist the balance 
of nature as regards a reduction of the wild rabbit’s numbers. 
Where, in the interests of game preservation, such beasts as 
the hedgehog and the stoat, and such birds as the buz?ard 
have been practically wiped out, farmers are up against the 
same problem in this country, though of course on a smaller 
scale, as are their brothers in Australia, where the rabbit was 
imported without his natural foes. 

Kept in an enclosed garden hedgehogs make interesting pets, 
and very amply pay their way by the number of noxious insects 
they kill. They quickly become quite tame, allowing themselves 
to be touched and stroked without erecting their quills, and 
vithin two days of its capture a hedgehog will take food—such 
as a scrap of bacon rind—^from the fingers of its captor. 

Though the hedgehog cannot be set down as of much value 
in the destruction of rats, the animal nevertheless takes rank 
among the natural foes of the rat and his race. I recollect one 
evening being roused from my work by the sound of a dead 
thud on the gravel path outside my window, followed by much 
squealing, and going out I found a hedgehog and a rat engaged 
in deadly combat. They must have fallen interlocked from the 
dense creeper above the window, but unfortunately both of them 
heard ray steps and made off. so that I was deprived of witnessing 
the cx)nclusion of the fight. On another occasion a noise of 
squealing at the back of some farm buildings took me to the 
scene, and there I found several rats in the act of mobbing a 
hedgehog. 

It may strike some people as strange that so inactive a beast 
as the urchin should essay to climb into a creeper, but we need 
to remember that the hedgehog of tho daylight hours is a very 
different beast from the hedgehog of the night. In the dusk 
of evening I have seen one of these animals pick himself up and 
spring off almost as nimbly as a rabbit, and certainly they can 
climb well. One which was kept in a garden used regularly to 
climb into the fmit trees and creepers which covered the 
boundary wall, and it was on a platform of leaves in the creeper, 
nine feet or so from the ground, that this animal made its 
winter nest. 

Hibernation. —The hedgehog hibernates in the true sense. 
During the autumn months he lays on fat, and when the leaves 
begin to drift he acquires, accidentally or otherwise, an overcoat 
of leaves. These become impaled upon his quills, the second 
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layer ramming the first layer home, and so he goes his way 
impervious to wind and rain. As the weather turns colder he 
becomes more and more sluggish, and, no longer a vagrant, he 
spends much of his time sleeping in some cosy nook abundantly 
line^ with leaves. 

I have examined the hibernating quarters of several hedge¬ 
hogs, and they vary considerably. One 1 found denned up in 
a shallow rabbit burrow. The animal was rolled up and thickly 
entangled in a bed of dry grass, much like a chrysalis in its 
cocoon, but in addition the animal had dragged quite a sackful 
of leaves into the burrow. It was, indeed, full of leaves, and the 
burrow mouth was entirely btiried under the leaves which had 
drifted over it, so that not only was the little stronghold entirely 
hidden from view, but the sleeper within w'as certainly secure 
from rain and frost. 

On another occasion I found a great bundle of hay in the 
corner of a ruined building, and investigation showed it to 
contain a hibernating hedgehog. Yet another of these beasts 
decided to hibernate among some sacks in a comer of my motor 
house, but had to be ejected on account of its primitive sanitary 
arrangements. In my boyhood one of them several times did 
his beat to settle for the winter under a gardener’s coat, which 
the man was in the habit of throwing down in a corner of the 
potting shed. 

Providing the animal dens up in good health and his den is 
weather-proof, he will sleep without rousing from early November 
till the month of March. 

Breeding Habits. —As is the case with the badger, mating 
begins immediately succeeding hibernation. According to such 
evidence as at present exists on the subject, the period of gestation 
occupies seven weeks, and since the first young are born in 
March—that is in the south of England—the first hedgehogs 
must bo astir early in February. So far as I know, the sexes 
never den up together, and I personally have never seen hedga- 
hogs astir before March. In Scotland the young very seldom 
appear earlier than mid-April. Generally there are two litters 
during the season—the second arriving as late as August. The 
latest nest I ever heard of contained newly born young in the 
middle of September, but this was in Highland country. 

The young are bom blind, and the quills are present at birth, 
but they are flexible and white. They first leave the nest with 
their mother at the age of about eight days, but generally keep 
to the densest thickets, so that they are very seldom found at 
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this early age. They remain with their mother until full grown, 
which accounts for the frequent discovery of a number of hedge¬ 
hogs together at night-time during the summer months. 

Though normally silent animals, hedgehogs possess consider¬ 
able vocal powers. When trapped they utter a squalling scream 
which can best be described as midway between the squealing of 
a labbit and the sounds of a cat-fight. The young utter various 
bird-like notes to attract their parents, among these notes 
being a distinct whistle not unlike that of the blackbird. 
«♦«««« 

DATES OF BLOSSOMING OF PLUMS. 

H. V. Taylor, A.R.C.Sc., B.Sc., 
Deputy-Controller of Horticulture, 

Ministry of Agriculture and Fisheries. 

Cultivators of plums from early days appear to have had 
varied experiences in obtaining satisfactory crops with all kinds 
of plums; and some varieties were soon termed “ bad croppers.” 
Whilst in most cases plums of the gage type, such as Coe's 
Golden Drop and Late Orleans, appeared in this category, there 
were other varieties which cropped well in some orchards but 
proved failures in others, just as Rivers' Early is doing at the 
present time. The reasons for these varying crops have never 
been completely understood, but step by step scientific workers 
are throwing light on these obscure problems. 

Assuming that the soil and the tree growth are satisfactory 
for crop production, it is, in the main, still necessary for the 
female portion of the blossom fthe stigma) to receive the pollen 
from the male portion before fertilisation can proceed, and the 
production of a real fruit can commence. Now the blossom 
of the plum contains both the stigma and the anthers carrying 
the pollen grains, but for some reason, still obscure, it is the 
exception rather than the rule for the pollen grains to be active 
on the stigma of the same variety. In other words, many varie¬ 
ties of plums are self-sterile, and the stigma of one variety 
needs to be supplied mth pollen from another. Pershore Yellow 
and Purple egg plums, Monarch, Victoria, and Czar, are excep¬ 
tions, for they possess considerable powers of self-fertility and 
are able to produce satisfactory crops without the aid of other 
kinds. 

Whilst this has been suspected for many years, its truth 
has only been confirmed by the work of recent research workers, 
and it emphasises the need for full details regarding the 
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behaviour of the blossoms of the varieties usually planted in 
commercial orchards. Even this would scarcely suffice because 
a variety of plum remains in blossom, and especially full blossom, 
for but a few days; nor do all kinds commence to flower at 
the same time. Mr. Udale, from 21 years’ recording work at 
the Worcestershire County Council Garden at Droitwieh with 
86 varieties of plum, found the average difference in the time 
of blossoming of plums, between the earliest varieties to flower 
and the latest, to be about 1ft days. The intervals naturally 
vary with the prevailing weather, and were as short as 8 days 
in 1917, and as long as 39 days in 1918. Mr. Cecil Hooper, of 
Wye College, and others have made observations with similar 
results. 

It is evident that much can be done towards ensuring better 
crops of fruit by arranging trees of these atone fruits in the 
orchard in such a way that with the self-sterile varieties there 
are interplanted some varieties to facilitate pollination. The 
important point seems to be that the two varieties must have 
flowering periods which are similar or which overlap to some 
extent. Thus, Belle do Louvain would appear to be a suitable 
pollenizer for Pond’s Seedling and vice versa, but in normal 
years neither might be of use for, say, Rivers’ Early Prolific, for 
which Pershore Yellow Egg, Czar, or Prince of Wales would be 
preferred. More records and research are needed before advice 
in all cases as to the best pollenizers can be given, but fruit 
growers are indebted to Mr. TTdale. Mr. Hooper, and Mr. Crane 
o* .John Tnnes Institute, Merton, and others, for the investiga¬ 
tions which they have made into the sterility and fertility of 
varieties and their order of flowering. 

From their records it would appear that plums should be 
grouped as follows, for flowering and fertility* :— 

Early Flowerinq Varieties, 

Black Diamond fS), Prince of Wales (F,), Curlew (S), Monarch (F,)r 
Jefferson’s Gage (S), Coe’s Golden Drop (S), Dennieton’s Superb (F), 
President (Fa), Old Greengage (S). 

Mid-season Flowering, 

Rivers’ Early Prolific (F,), Bryanstone Gage (S), Wyedale (S), 
Victoria (F), Early Orleans rF,), Farleigh Damson (F*), Persbore Yellow 
Egg (F), Pershore Purple (F), Kiiker Blues (S), Magnum Bonmn (F). 

Late Flowering, 

Czar (F), Washington Gage (S). 

Latest, 

Pond’s Seedling (S), Gisborne’s Early (F), Kentish Bush (F,), Belle de 
Louvain (F,), ___ 

♦ (8) ineans self-sterile, 

(F) signifi^ that the variety is strongly self-fertile. 

(Fi) occasionally self-fertile, and (F,) rarely self-fertile. 
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The result of the cropping of SB varieties of plums during 
21 years at the Droitwich Gardens, recorded by Mr. Udale, gave 
the following average crop per tree:—^Pershore Yellow Egg 
(70 lb.). Smith’s Purple Prolific (55 lb.), Victoria (64| lb.), 
Rivers’ Early Prolific (44 lb.). Prince of Wales (84 lb.), Monarch 
(.84 lb.). Czar (82 lb.), Jefferson (29 lb.). Belle de Louvain 
(28 lb.)). Pond’s Seedling (14 lb.). Czar (11 lb.), and Coe’s 
Golden Drop (7 lb.). The average yield during 21 years of 54 
trees of 87 different varieties was 40|- lb. per tree per year. 

The trees on which the records were made were planted in 
3896, and in the following table there is set out the behaviour 
as regards blossoming and cropping during the periods of time 
each of seven years duration. 

Wliilst there is no definite correlation between the yield and 


the period of flowering, it does seem to be the case that early 
blossoming in March is not conducive to high yield, probably 


because of 

frost risk. 





Earliest and latest 

Ah. of 

Yield per 


Vmr. 

to hlossom uf 

datfs 

annum of 



38 rnrieties of plum. 

diferenee. 

.7^ trees. 


1900 ... 

April 19—Afiril 28 

. . 9 

2283 

Flrsi 7 years: 

1901 ... 

April IG April 27 

11 

2.1104 

Total yield 

1902 ... 

April 5 Ajiril 24 

19 

557 

7,0204 lb. 

1903 . . 

March 4—April 7 

34 

93 

Average yield 

1904 ... 

April 11—April 24 

13 

1,303 

per tree per 

lOO.'i . . 

March 29—April 18 

20 

2.713 J 

annum— 

1906 .. 

3Iarch 28 April 15 

18 

144 

ISilb. 

1907 ... 

Afnil 1—April 21 

20 

4,359J 

Sf'flOfKl 7 years: 

1908 

April 13- May 2 

..- 19 

4,5.50 

Total yield 

1909 . . 

April 12—April 27 

15 

2,9664 

19,8751b 

1910 ... 

April 5—April 22 

17 

2.736i 

Average yield 

1911 

April 5—April 22 

17 

l,603i 

per tree j)er 

1912 

March 17 April 6 

20 

2.076 

annum— 

1913 ... 

March 9- April 17 

39 

1,583 

5.3 lb. 

1914 ... 

March 29—April 15 

17 

3,600 

Third. 7 years: 

1915 ... 

April 7- April 26 

17 

1.154.f 

Tdtal \ield 

1916 

March 29 - April 22 

24 

2.081 j 

18.2034 lb. 

1917 ... 

April 30~May 8 

8 

7,332 

Avonige yield 

1918 ... 

March 20—April 4 

15 

303 

per tree jK*r 

1919 ... 

April 18—May 4 

16 

2,048 

annum— 

1920 ... 

March 4—March 28 

24 

1,684 

48 lb. 


Tolal yield in 21 years 


45,01)83 lb. 


AveraKP difiFtTeiicc between first and last 
varieties to commence to flower 18J days. 
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PEPPERMINT: ITS CULTIVATION 
AND DISTILLATION. 

A. H. Hoabe, 

Ministry of Agriculture and Fisheries. 

The Oil of Peppermint of commerce is an extremely pungent 
volatile oil obtained by distillation of the stems and leaves of 
species of Mentha, a genus of the family Labiatce. This oil is 
the source of the well-known peppermint flavour and aroma, 
possesses marked medicinal properties, and finds a ready market 
amongst the confectionery, pharmaceutical and perfumery trades. 
The oil is also used in the production of creme-de-menthe and 
other liqueurs. 

Peppermint has been cultivated for centuries in the Mitcham 
district of Surrey, where the acreage once totalled 300 acres, 
but at the present time is probably not more than 150 acres. 
Market Deeping in Lincolnshire and Hitchin in Hertfordshire 
have also been large centres for this industry'. 

The species grown is Mentha piperita, and two varieties are 
recognised by growers, one being known as black mint (Mentha 
piperita nigra) and the other as white mint (Mentha piperita 
alba). The former is recognised by its purplish stems and dark 
olive green foliage, while the latter has green stems and lighter 
fohage, and is generally of less vigorous growth. Also, tho 
leaves of the black mint are much more finely serrated. Although 
the oil derived from white mint is of a finer quality and com¬ 
mands a higher price than that from black mint, the latter 
yields more, and is the variety generally grown in this country. 

Gultivation: Suitable Soils and Situations. —Although an 
indigenous plant, and therefore more at home in this country 
than lavender, peppermint has been found to succeed commer¬ 
cially under somewhat similar conditions to those required by 
that crop, and is therefore generally grown in association with 
it. It does well in light calcareous soils and is therefore a very 
suitable crop for the chalk lands, providing, of course, there is 
a sufficient depth of soil above the chalk. Friable sandy loams 
or gravels will grow the crop also, in fact any soil is suitable 
when well drained, except heavy clay. 

It has been found, however, that both the quantity and the 
quality of the oil is influenced by soil and situation. The crop 
pays best in open sunny situations where the rainfall is not 
normally excessive during the growing monflis—April to August 
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—moist heavy weather affecting the oil production considerably. 
Being herbaceous it is unaffected by winter conditions, and may 
therefore be grown where lavender would be killed by the frost. 

Preparation and Planting. —^Having selected the site, care 
must be taken to ensure its thorough cultivation, bearing in 
mind that the ciop can piofitably occupy the land for four or 
five years if well prepared beforehand. 

UiilesB the land has previously carried a crop which demanded 
good cultivation, such as potatoes, it should be ploughed and 
cross ploughed, and if a hard pan is present that must be broken 
with a sub-soiler. 

A good dressing of farmyard manure—^from 16 to 20 tons per 
acre—should be ploughed in, and it will pay to see that the 
land is thoroughly cleaned and brought into a good state of 
fertility. The preparation of the land will be done during the 
autumn and winter, and at the final ploughing it should be laid 
up in lands about 6 ft. or 6 ft wide, with furrows about 18 inches 
wide between. The usual practice is to have the beds about the 
width of the cart wheels so that the latter run in the furrows, 
with the least damage to the mint. This bod system of cultiva¬ 
tion is the best, as it must be remembered that weeding and 
harvesting is all done by hand, and pathways at suitable distances 
apart greatly facilitate operations. Land so prepared will have a 
good tilth by the spring, when the beds are levelled down with 
hand rakes and are ready for planting. 

In commencing the cultivation of this crop for the first time 
it will of course be necessary to buy in a stock of mint. Every 
care must be taken to ensure that the true plant is obtained. It 
should be purchased if possible from an actual grower, in a 
recognised peppermint district, otherwise it is a risky matter. 
This question of stock is a very important one. 

Peppermint is propagated by means of young plants which 
arise in spring from the " runners ” or creeping root stocks 
which are produced in quantity on established beds. A freer 
production of young plants is often induced by covering the beds 
with friable soil from the furrows. Planting is done as early 
as plants become available, usually during March and April. 
The plants are dibbled in about 12 in. apart to ensure an even 
spread. It is estimated that about 42,000 plants are required to 
plant an acre. 

In newly planted ground peppermint requires a good deal of 
hand weeding in order to keep the land free from weeds until 
the mint is established. A hoe cannot be used without injury 



Kio. 2.—Peppermint Field at maturity. A Distillery in the background. 
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to the growing plants. The furrows between the beds must also 
be kept free from mint, so as to keep a free passage. 

After the beds are cleared in the autumn they should receive 
a dressing of dung, and the beds are ploughed over to divide the 
runners and cover them with soil. Fish guano and Peruvian 
guano applied in the spring have been found to give good all' 
round results in the past, but many growers now apply a dressing 
made up of sulphate of ammonia, superphosphate and sulphate 
of potash according to the nature of the land. It certainly pays 
to apply this annual dressing after the first year and while the 
crop occupies the land. The potash is especially valuable as it 
has been found to help the plants resist the rust disease referred 
to below. A useful dressing would be 1 cwt. of sulphate of 
ammonia, 2 cwt of superphosphate, and cwt. of sulphate of 
potash to the acre. 

Harvesting the Crop. —The crop is ready for harvesting 
about the second week in August, just before the flowers begin 
to open. The stills are then got to work and distilling goes on 
night and day without a break until the crop is finished. Crop 
time may last 8 or 4 weeks according to the area under cultiva¬ 
tion and the rate at which the distilling can be undertaken. As 
mentioned above, the whole of the plant above ground contains 
oil and is harvested. 

Cutting is done with small sickles known as mint hooks, and 
should only proceed in fine weather. As the mint is cut it is laid 
on rile beds in long even rows to dry. After lying for a day or 
two in fair weather it is gathered in small heaps and left again 
for two days, being turned once in the meantime. Given good 
weather, the mint should then be in a fair condition for “ still¬ 
ing,” and is then made up into large bundles of about 1 cwt., 
enveloped in mats, and is carted away to the distillery. In this 
condition the mint will keep indefinitely, and harvesting is then 
independent of the capacity of the still to deal with it. 

In cutting the mint it is important to see that no noxious weeds 
are reaped with it and conveyed to the still. Such weeds as 
ground ivy {Nepeta Glechoma), cat mint (Nepeta cataria), and 
goose foot (Chenopodivm spp.), are particularly troublesome, and 
must be guarded against, otherwise the flavour and colour of 
the oil may be injured. 

Distilling. —^The cost of putting down a distilling plant is a 
considerable item. For this reason, in a peppermint-growing 
district, the smaller growers generally take their crop to the 
distillery of larger growers, where it is distilled for an agreed 

p 
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sum. This is a convenient arrangement and aceesBibility to a 
local still is one of the main considerations when commencing 
to grow this crop on a small scale. On the other hand there are 
several manufactoring firms who are now making small effident 
stills suitable for small growers, and whose advice should be 
sought. 

On account of the bulky nature of the crop the stills must 
necessarily be of large dimensions. Ihey are best constructed 
of copper throughout, and are generally built to take charges 
of from 15 cwt. to 1 ton at a time. 

The capacity of the copper depends largely on the stat^ of the 
crop when it is brought to the still. 

A type of still in use amongst several growers is illustrated 
in the accompanying photograph. The stills are constructed with 
a false perforated bottom. Water is poured into the empty still 
until it rises about 2 ft. into the charge chamber. The mint is 
then packed in and firmly trodden down until the load is level 
with the top of the still. The still head is then let down bv 
pulleys and clamped down into a waterseal joint. 

The distillation is conducted by boiling the water beneath the 
charge chamber by means of steam conveyed from a boiler at 
pressure to a coil, the top of which should be well beneath the 
false bottom. The application of direct heat to the stills is now 
obsolete on account of the risk of burning, etc. 

The distillate will commence to pass over in about half an 
hour, and complete distillation of the charge usually takes about 
six hours, by which time all the oil will have passed over. The 
oil is completely insoluble in water, and readily separates out in 
the sejfarator as it comes from the condenser. After each charge 
the oil is “ taken off ” by first pouring off the " mother liquor,” 
which is saved and put back into the next charge along with 
the overflow in the tanks, the oil being then poured into 
Winchesters and weighed, so that a check can be kept upon the 
yields. 

After each distillation the charges are drawn by special gear, 
the spent mint being carted back to the fields by the returning 
carts, and rotted down for manure. This spent mint forms good 
organic manure, and should be mixed with the farmyard dung 
which is applied to the land in the autumn as above rtated. 

Tidd. —^It is difficult to give any definite figures as to 3 rield. 
As stated abo'^e the oil production is extremely variable, being 
influenced considerably by the season, soil, and situation, as 
dso is its quality in respect of flavour and odour. When grown 
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•under conditions which tend to assist oil production, and given 
a fair season which has been warm and dry, a yield of oil at 
the rate of from 10-12 lb. to the ton of partly dried mint would 
be a good return. An average crop of green mint grown under 
favourable conditions on established beds would be between 8 and 
4 tons per acre. A good average yield for well-cultivated com¬ 
mercial crops would therefore lie between 30 and 40 lb. of oil 
■to the acre. Under adverse conditions only half these figures 
might apply, whereas record yields have been obtained under 
•extremely favourable conditions as high as 100 lb. to the acre. 



A m(x)cm Pep()ciiniut Still, showing new ^lattern Condenser. 


The oil is usually disposed of straight away to the merchants, 
by whom it is mellowed in storage before being sold to the 
■consumer. The product is extremely sensitive to light and 
temperature, and must be stored in complete darhness, prefer¬ 
ably below ground in concrete chambers. 

niMWMS.—^Peppermint is often badly attacked by Mint 
Rust, sometimes referred to as “ Snuff disease ” by growers, 

F 8 
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caused by Puccinia menthtp. This disease has been known to 
destroy whole beds of mint, and must be constantly watched for, 
and precautions taken against its spread should it appear. It 
is easily distinguishable, as all stages appear on the one host, 
the bright orange cluster cup phase of the fungus, which appears 
in the early summer on the stem, being especially noticeable. 
This disease is most troublesome during wet seasons, and it 
should be borne in mind that all species of wild mints are often 
badly attacked, and may provide a source of infection if left 
undestroyed. 

The only remedy, once the disease has appeared, is to remove 
the affected plants entirely and burn them. Affected plants can 
be distinguished very early in the season, before spores are 
produced, by their pale leaves and distorted, stunted stems. The 
mycelium of the fungus winters over in the underground portion 
of the plant, therefore plants once attacked are likely to remain 
attacked unless destroyed. 

*>*»»»• 


NOTES ON MANURES FOR 
NOVEMBER. 

Sib John Bussell, D.Sc., F.R.8., 

Rofhamsted Experimental Station, Harpenden 

The Cropping Policy.—One of the most serious questions now 
engaging the farmer’s attention is the cropping policy that should 
be followed on the farm. It is an extraordinarily difficult question, 
and one that in the end each man must decide for himself after 
full consideration of all the circumstances of his own case. The 
fundamental idea underlying these notes, and indeed all of the 
writer’s work, is that whether a man lays down more grass or 
whether he keeps up his arable area, he must produce good crops 
or he cannot meet his standing charges. Unraanured arable crops 
give less profitable returns in good times, and in bad times they 
involve a greater loss of money, than crops which are properly 
manured. Much of the grass land of the country, both hay and 
grazing, can be considerably improved and made more profitable 
by suitable manuring. There is, of course, such a thing as over 
manuring, but in ordinary farm practice this is very rare; it's 
much more common to see unsuitable and therefore wasteful 
manuring. In the writer’? experience, however, a crop which is 
unprofitable when properly manured, does not become profitable 
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by giving less manure. In his view the proper way to meet low 
prices is to go carefully over every item of expenditure and every 
process in the production of the crop to discover whether it is 
possible to bring down the cost of production per ton or per 
bushel of produce; to see also if it is possible, by using improved 
varieties, by better schemes of manuring, or by better soil 
management to obtain larger yields at the same or only slightly 
greater expenditure of money. If when all this is done, it still 
appears that the farmer’s best efforts will involve him in a loss, 
then lot him put his land into some other crop. 

Can Kainit be applied late to Wheat? —On chalk soils kainit 
is well known to have a beneficial effect on wheat, and a 
correspondent asks whether it is safe to apply this substance 
after the wheat is up. There is probably little risk of injury in 
the autumn or early w inter, but it is unwise to use kainit in this 
way on arable crops; its proper use is to go in with the seed or 
earlier. 

Kainit, as is well known, is the least concentrated of the 
potassic fertilisers; it contains salt, and in the case of German 
kainit, a magnesium compound as well. The salt and probably 
the magnesia have value on light soils and on mangolds, though 
they are not .as useful as potash itself. The so-called “ extra 
kainit ” and the potash manure salts are both more concentrated, 
supplying a larger amount of potash per ton; they may prove 
more economical where cartage or freight charges are heavy. 

Manuring ol Leys: Use ol Longer Leys. —Special attention 
should be given to the leys, as where a mixture has been sown 
in place of pure clover it may be found desirable to keep the 
ley down for another year. A dressing of basic slag or finely- 
ground mineral phosphate (120-mesh sieve! is useful in early 
winter if the clovers are well established, but where the clover 
has failed in many places it is probably better to wait till spring 
and then apply a nitrogenous manure to bring on the grasses. 
The best time for manuring of leys, however, is when the nurse 
crop is being sown; the slag or mineral phosphate put on then 
helps the young clovers considerably. It may happen, however, 
as at Bothamsted this year, that potassic fertiliser is also 
necessary. Clovers sown in a nurse crop of barley which had 
received potash as well as phosphates made much better growth 
and gave a heavier yield than when the barley had received 
phosphates only. It is only when the manuring of the nurse 
crop has been omitted that it becomes necessary to put manure 
on to the stubbles of the nurse crop. 
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A London Ash-pit Behue. —The Council of 

one of the large 

London borou^ has been pulverising refuse after the removal 
of rags and bones and has obtained a product in a'fairly fine state 

of division:— 


Moistuie 

18*20 

* Organic Matter . 

20*08 

Oxide of Iron and Alumina. 

8*68 

t Phosphoric Acid . 

0*37 

liime ••• ••• ••• ••• ••• 

3*40 

Potash. 

0*32 

Magnesia, Alkalies, etc. 

6*34 

Insoluble Siliceousjnatter. 

42-61 


10000 

^ Containing Nitrogen . 

0*30 

Equal to Aininonia . 

0-44 

f Equal to Tribafcic Phosphate ot Lime 

0*81 


This material is poor in organic matter, the chief fertilising 
constituent of town refuse, though it would have a good effect 
in lightening heavy soils. It would probably be useful to heavy 
land farmers if it could be obtained on the field at 3s. to 4s. 
per ton, though it would hardly be worth more. 

If the rags and bones were left in a richer material would be 
obtained, but .probably it is more economical to separate these 
substances and sell them separately. 

Some Cheap Lime. —One of the large cljemical manufacturers 
of the north is putting on the market a waste lime which has 
been dried and pulverised, containing about 80 per cent, carbonate 
of lime, or 44.8 per cent, of calcium oxide, the remainder being 
water, at a price of 5s. per ton. This is very cheap and should 
allow of the application of lime to soils badly needing it but in 
regard to which the cost of the dressing has hitherto been 
prohibitive. 
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Note.—U nless otherwise stated, prices are for not less than 2-ton lots f.ox in 
towns named, and are net cash for prompt delivery. 



Average Price per ton dni lug 
week ending October 10th. 

Description 

Bristol 

Hull 

L’pool' L’ndn 

1 

Cost per 
Unit at 
Ijondon 


£ 8. 1 

A 8. 

A 6. 

£ s. 

8. d. 

Nitrate of Soda (N. 15^ per cent.). 

18.12 

13.15 

13.10 

13. 2 

16.11 

„ „ Lime (N. 13 per cent.) . 

Sulphate of Ammonia, ordinary 



... 

12.10 

19. 3 

(A. 25^ per cent.) 

„ „ „ neutral 

13. 9*)13. 9* 13. 9* 

13. 9*. (N)18. 0 

(A. 23} per cent.) ' 

14.12*14.12* 

14.12* 

14.12* (N)13.1() 

Eainit (Pot. 124 per cent.). 

... 


... 

1.17 

3. 0 

,, (Pot. 14 per cent.) . 

2. 2 

... 

2.10 

2. 5 

3. 3 

Sylvinite (Pot. 20 per cent.) . ' 


... 

... 

2.10 

2. 6 

Potash Salts (Pot. 30 per cent.) 

... 

.. 


3.10 

2. 4 

Muriate of Potash (Pot. 50 jicr cent.) 

8. 5 

7. 0 

8. 0 

7. 0 

2.10 

Sulphate of Potash (Pot. 48 per cent.) 


... 

11.15 

10.1.5 

4. 6 

Basic Slag (T.l*. 35 per cent.) . 

... 

... 


3.10§ 

2. 0 

, „ (T.P. 30 per cent.) . 




2.17§ 

1.11 

„ „ (T.P. 20 per cent.) . 

2.13§ 

2. 8§ 



„ „ (T.P. 21 per cent.) . 

2. 9§ 

2. 4ij 

2. ‘2§ 



„ „ (T.P. 20-22 per cent.) . 


2. 1§ 


2. .">§ 

2. 3 

„ „ (T.P. 18 i»cr cent.) . 

2. ^ 
3.17 

... 




Superphosphate (S.P. 35 per cent.) 

... 

3. 7§1 3. 7 

1.11 

(S.P. 30 i>cr cent.) 

3.10 


.3. 0§| 3. 0 

2. 0 

Bone Meal (T.P. 45 per cent.) . 

9.10 


9. 0 

1 8. 7 


Steamed Bone Flour (T.P. 60 per cent.) ... 
Fish Guano (A. 9-10, 'i’.P, 16-20 per cent.)... 

... 

e.iot 

6.15 

! 6. 2 

• •• 

12.15 

12.1013.12 

• •• 


Abbreviations : N.=®Nitr()|ren ; A.=Ammonia; S.P.=Soluble Phosphate ; T.P,« 
Total Phosphate; Pot.=Pota8h, 

* Delivered in 4-ton lots at purchaser’s nearest railway station, 
t Delivered (withm a limited area) at purchaser’s nearest railway station. 

§ Prices include cost of carriage from works to town named. Hull prices include 
delivery to any station in Yorkshiie ; London prices include delivery within a 
limited area. Cost to purchasers in other districts will be grealir or less according 
to the^distance of different purchasers from the works. 

»«««#» 

MONTHLY NOTES ON FEEDING 
STUFFS. 

E. T. Halnan, M.A., Dip. Agric. (Cantab.), 

Animal Nutrition Institute, Cambridge University. 

The Use o! Home-Crown Foods lor Stock.—Notes have 
appeared in this column and elsewhere from time to time on 
the value and use of home-grown feeding stuffs. From the 
opinions that the writer has obtained from practical farmers ife 
seems clear that there is no agreement among them on the 
value and use of home-grown cereals. Barley may be taken 
as a case in point. In the Eastern Counties generally barley 
is looked upon with disfavour for use with any stock other than 
fattening pigs. If used to any extent with breeding sows or with 
dairy cows it is said to dry up the milk. 
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On the other hand, it is a common practice in the North of 
England to feed barley to milch cows in conjunction with other 
foods. A farmer recently informed the writer that he placed 
great reliance on soaked barley as a milk producer, used in 
suitable conjunction with other foods. 

In view of this lack of agreement, any positive evidence on 
the practical side of the value of suitable mixtures of home> 
grown feeding stuffs for stock is worth recording, and the writer, 
through the kindness of a correspondent, is enabled to record 
one experience on the value of home-grown foods. This corre¬ 
spondent has been accustomed for some time past to feed bis 
own com to stock with favourable results. Last year he ground 
up over 2,000 bushels of wheat, barley, oats and beans. The 
following are the mixtures he likes best for the different classes 
of stock:—For pigs, a mixture of 1 cwt. of wheat, 1 cwt. of 
beans and fi cwt. of barley. For dairy cows and fattening cattle 
or young calves over two months, 1 cwt. of beans, 2 cwt. oats, 
1 cwt. wheat, and 2 cwt. of pure linseed cake. The first ration 
has a nutritive value of approximately 1; 6, the second approxi¬ 
mately 1:4. This second ration, except possibly for the young 
calves, is rather narrow and it should be possible to reduce the 
amount of linseed cake without interfering materially with the 
dietetic value of the mixture. 

Use of Home-Orown Linseed for Stock.— The cultivation of 
a breadth of Itnseed for stock feeding is an increasing practice. 
Linseed is a valuable feeding stuff for all classes of stock It 
is. however, inadvisable to use it for pigs intended for bacon, 
liinseed as grown contains 36 per cent, of oil, and if used to 
any extept for pigs intended for bacon an unsuitable oily carcass 
ynll be produced. Farmers, therefore, should not use linseed 
in any mixtures given to pigs intended for bacon, but should 
confine its use to breeding stock, milch cattle and working 
horses. Farm Valubs 


CROPS. 

Value per 
Ton on 
Farm. 

£ a 

Mannrial Food 
Valne per Value per 
Ton. 1 Ton. 

£ 8. ' £ s. 

Btarcli 
Equivalent 
per 100 lb. 

! Value 

unit 
fl.E. 
e. d. 

Market 
Valne pa 
lb. B.sr 
d. / 

Wheat . 

Oats . 

Barley. 

Potatoes - . - . 

Swedes - - - . 

Manj^olds - . . . 

Good Meadow Hay 

€k>od Oat Straw • - . 

Good Clover 

Vetch and Oat Silage - 

7 18 

6 12 

7 14 

1 19 

0 16 

0 15 

4 6 

2 7 

4 15 

1 17 

0 15 
0 13 

0 12 

0 3 

0 2 

0 3 

0 13 

0 7 

1 0 

0 7 

7 3 

5 19 

7 2 

1 16 

0 14 

0 12 

3 12 

2 0 

3 15 

1 10 

71-6 

59*5 

71-0 

18-0 

7-0 

6-0 

31-0 

17-0 

32*0 

14*0 

2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 4 

2 4 

2 4 

2 2 

1*07 

1*07 

1-07 

1*Q7 

1*07 

1 1*07 
! 1*26 
1*25 
1*26 
1*16 
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DBSOBXPTIOir. 

Prioe 

per 

Price per 

Maaurial 

Yalue 

per 

Coat of 
Food 
Yalaeper 

Starch 

Bqoiv. 

Price 

Price 
per lb. 
Starch 


Qr. 

s. lb. 

Cwt. 

a. 

Ton. Ton. 

£ ft. £ ft. 

m 


Bqniv. 

a. 

fiqnlv. 

A 

Whont, British - 



9/3 

8/10 

9 

6 0 15 

8 

10 

71*6 

2/4 

1*26 

Barley, British Feeding 
„ Canadian No. 4 

— 

— 

8 

17 0 12 

8 

5 

71 

2/4 

1*26 

Western 

.80/3 

400 

8/C 

8 

10 0 12 

7 

18 

71 

2/3 

2/3 

1-20 

„ Danubian- 

31/- 

400 

8/8 

8 

13 1 0 12 

8 

1 

71 

]*20 

Oats, English, White - 
,, ,, Black and 


— 

10/6 

10 

10 1 0 13 

9 

17 

69-6 

3/4 

1-78 

Grey - 

„ Canadian No. 2 

— 

— 

8/10 

8 

17 0 13 

8 

4 

59-6 

2/9 

1-47 

Wefitci 11 

29/3 

320 

10/3 

10 

5 0 18 

9 

12 

59*6 

3/3 

1-74 


28 


10/- 

10 

0 1 0 13 

9 

7 

59-0 

3/2 

1-70 

„ „ Feed 

28/- 


9/10 

9 

17 , 0 13 

9 

4 

69*6 

H/1 

1*65 

„ Araeiican 

24/3 


8/8 

8 

13t 0 13 

8 

0 

59-6 

2/8 

1*43 

„ Argentine 

24/9 

»» 

8/8 

8 

13 , 0 13 

s 

0 

59-5 

2.8 

1-43 

Maize, American • 

43/9 

4h‘J 

10/3 

8/8 

10 

5t 0 13 

9 

12 

81 

2/4 

1*25 

„ Argentine - 

37/- 

M 

8 

13 t 0 13 

8 

0 

81 

2/- 

1*07 

„ South African - 

38/0 

,, 

y/- 

9 

0 1 0 13 

8 

7 

81 

2/1 

1*12 

Beans, English, WiiiKt- 


— 

9/0 

9 

10 ' 1 12 

7 

18 

07 

2/4 

1*26 

,, Rangoon - 

— 

,- 

7/9 

7 

15t' 1 12 

« 

3 

07 

1/10 

0*98 

Peas, English, Dun 

— 

- 

10/- 

10 

0 18 

8 

12 

09 

2/0 

1-34 

,, .lapanese 

Millers’ ofiiala: — 


— 

28/- 

28 

of 1 8 

20 

12 

09 

7/8 

4*10 

Bran, British - 


— 

_ 

0 

.*> 1 0 

4 

19 

4.5 

2/2 

1-16 

„ Broad - 
Middlings, Coarse, 


— 

- 

7 

.•> 1 0 

5 

19 

45 

2/8 

1*43 

British 

— 

— 

— 

8 

2 1 2 

7 

0 

64 

2/2 

116 

Pollards', Imported - 

— 

— 

— 

0 

2 1 7 

4 

16 

00 

1/7 

0*86 

Moa}, Barley 

— 

— 

1 — 

10 

2 0 12 

9 

10 

71 

2/8 

1*43 

„ Maize • 

— 

_ 

1 — 

10 

15 0 13 

10 

2 


2/6 

1*34 

„ „ Germ 

— 

_ 

, _ 

9 

10 0 19 

8 

11 

85-3 

2/- 

1-07 

„ Gluten-feed 

— , 

— 

— , 

8 

10 1 7 

7 

3 

75*6 

1/11 

1*03 

Locust Bean 

— 

— 

i — 

8 

0 0 t) 

7 

11 

71-4 

2/1 

1*12 

„ Bean - 

— 

[ - 

' — ’ 

12 

2 1 12 

10 

10 

67 ! 

3/2 

1*70 

„ Fish - 

— 

— 

— 

17 

5 4 0 

1 

19 

63 1 

4/11 

2*63 

Linseed 

„ Cake, English 

— 

— 

1 _ 1 

1 i 

21 

17 1 11 

20 

6 

119 

3/6 

1*83 

yVo 

CottonseedCake, E nglish 

— 

— 

1 

! ■" 

11 

12 1 18 

! 9 

t 

1 

14 

71 

2/7 

1*38 

‘>*70 

»» >1 Egyptian 

— 

1 ““ 

1 _ 

1 

7 

12 1 14 

' 6 

i 

18 

j42 

2/10 

1*52 

Si7c 

Decorticated Cotton 

— 

— 

i ~ 

7 

7 1 14 

i 7> 

13 

1 42 

2/8 

1 43 

Cake, 8**,, - - 

Decorticatctl Cotton 

— 

— 

1 

I 

11 

17 2 14 

9 

3 

71 

2/7 

1*38 

Meal 77o 

— 

— 


12 lOf 2 14 

9 

16 

71 

' 2/9 

1*47 

Coconut C'ake 6®/^ 

— 

_ 


8 

12 1 10 

7 

2 

73 

1/11 

1*03 

Palm Kernel Cake 6 7o 

— 

— 


5 

15t 1 3 

4 

12 

75 

: 1/3 

0*67 

,, „ Meal 2 - 

Brewers’Grains;— 

— 

— 

1 — 

6 

2 1 4 

3 

18 

71*3 

iVi 

j 

0*68 

Dried Ale 

— 

— 

— 

6 

17 14 

5 

IS 

49 

2/4 

1*26 

„ Porter - 
Wet Ale - 

— 

— 

— 

6 

5 1 4 

5 

1 

49 

2/1 

1*12 

— 1 

— 

— 

1 

1 0 9 

0 

12 

16 

,0/10 

0*45 

„ Porter - 

— j 

— 

— 

0 

18 1 0 9 

0 

9 

16 

,0/7 

0*31 

Malt Culms - 

— 1 

— 

— 

7 

M+ 1 14 

5 

16 

43. 

|2/8 

1*48 


\ At Livorpuol. 


170T1.—The prioet quoted abore r e pr ee eut the uTerage prioee at whioh actual wholeaala 
tranaaotioni have taken place in London, nnleae otherwise stated, and refer to the prioe ex mHI or 
■tore. The prices were current at the end of September and are, aa a rule, oonalderably lowwr tiuB 
tiM piioes at local oountrjr marketa, the difference being due to carriage and dealem* oommiaaloa. 
Bnym oan« however, eaally cmnpare tberelative prloea of the feediag atofla on olBar at their local 
marhiet by the method of caJcnlation used in these notes. Thus, sappooe coconut cake hi o tt ared 
locallj at £10 per ton. Its mannrial value la £I lOa. per ton. The (Ood value per ton ia thereloia 
£9 m per ton. Dividing thia figure by 71, the starch equivalent of coconut rake aa givan In 
thetable,theooatpernBitof starch equivalent is 9a. id. IHvldlng thia again by 99^ tha woekar 
of peunds of starch oaulvalaBt in 1 unit, tha coat par lb. of starch eqnivalent la 1*9M. A ahwtlar 
eawalatlcn wiUaliowthataIattveooatnorlh.ofatardhaqcilvm]e&tof otnartedlngftnlBion thaaaaM 
local market. Frcm the reenlta of inch calouletlcne a bcber can determine which feeding stuff givee 
him the best value at the pcieee qpotad on hit own niarint. The mannrial value,w ton flgarea are 
ealcutatedenthebaeieofthefbUmaiiiguiiitprtes-^,19B. 7d.; PtOa,4e.4d.; l!^,9a.4a. 






702 


UbXBIIRO of BaBBIX CiJtOASSBB. 


[N0V.^ 


The Ostend Style. —^During the Beason, viz., from about the 
middle of September to the end of March, there is always a 
TyTfti'to tJn ff ol London Markets for home- 

—Trrnf..nn.i pK>duced rabbit carcasses dressed in the 
“ Ostend *' style. It needs only a Uttle 
extra care and attention to method on the 
part of the home producer to secure for himself a preferential 
position in these markets, as dealers are almost invariably 
inclined to favour the British produce in preference to the 
imported, provided it is marketed in proper condition. 

‘ ‘ Ostend ’ ’ rabbits are a far more saleable commodity than a 
rabbit which is sold in its skin, or than the wild rabbit dressed 
in the markets*. Indeed, dealers at times have found it profitable 
to skin and dress in the ‘ ‘ Ostend ’ ’ style tame rabbits coming 
into the market for sale in their skins. The “ Ostend ” 
method requires that the carcass should be skinned with the 
exception of the hind feet; the fore feet should be tucked 
into the ribs and the carcasses paunched in such a manner 
that the belly is cut open from the top ribs halfway down 
only, so that the liver is covered and not likely to become 
detached. It should be remembered, however, that in killing 
rabbits which are to be dressed in this style, the jugular vein 
should be severed and the animal bled, as the whiteness of 
the flesh is thereby preserved. 

The Ministry understands that certain dealers* in London 
are prepared to take British tame rabbits in the ‘ ‘ Ostend ’ ’ 
style, described above, in any number from one upwards, provided 
(a) That they are cleanly paunched; (b) That they have been 
allowed'to cool before being packed; (c) That they are properly 
packed; (d) That they are despatched so as to arrive in the 
market by 6 a.m.; and (e) That they are sent only in the season, 
i.e., during the cold weather from mid-September to the end of 
March. It is found that there is a prejudice against rabbits 
at other seasons of the year. It is alleged that producers are 
often so careless in preparing them for the market and in their 
methods of packing, that late consignments during the warm 
weather are as often as not unfit for human consumption when 
they reach the market. 

Before consigning rabbits for the first time to any of the 
dealers, rabbit keepers should communicate with the Arm 
direct, mentioning the fact that the dealer’s name has been 
obtained from the Ministry. 

* A list of these dealers can be obtained on apidication to the Ministry. 
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AltMnative Style of Drewing. —It may be of interest to 
indude here a description of the method of marketing followed 
at the Ministry’s Farm Settlement, Patrington, Hall, which 
has proved remunerative ahd has given satisfaction to all 
concerned. 

After killing, the rabbits are skinned and paunched; then 
hang up exactly in the same way as a sheep with a stick round 
the back to hold the carcass open and to display the kidneys 
and fat. When cold and “ set ” each rabbit is wrapped In 
butter paper and a second wrapping of newspaper. The rabbits 
are then packed in grass mats, the largest of which are capable 
of holding five to six couples, weighing about 50 lb. Smaller 
consignments are sent in smaller mats. This method of 
despatch represents a great saving as against that of packing in 
crates or hampers. A London firm takes all the rabbits produced 
at the Patrington Farm Settlement, and have expressed their 
willingness to accept suitable lots from other senders. 

The object of these not(>8 is to show that a little extra care and 
trouble' in marketing rabbits have their reward in the enhanced 
prices realised by a finished product. A detailed description of 
the various steps in the preparation of rabbits for the table and 
markets is given in the Ministry’s Leaflet No. 2G5. 

»•••«* 


Agricultural 
Labour Oondltiona 
Abroad. 


The August number of the “ International Labour Eeview ” 
contains an interesting article by Mr. H. !M. Conacher of the 
Board of Agriculture for Scotland on the 
regulation of agricultural labour conditions 
in Continental F.urope. 

“ The problem,” says Mr. Conacher, 
” depends in some part on factors of climate, land tenure and 
the consumption demand of the populations.” For the pur¬ 
poses of comparison the article divides Europe into three zones— 
Northern, Southern and Eastern, and Mid-Europe. 

In the Northern Zone the carrying-on of agricultural opera¬ 
tions is based on the work of the whole-time labourer. Laige 
holdings are fairly conunon. and the keening of stock is closely 
allied with arable farming. Great Britain and Northern 
Germany are the most populous countries where this industrial 
farming exists, and the amount of labour engaged in each country 
is considerable. 

Ijtt the South of Europe (Spain, South Italy and Sicily) the 
system is one of capitalist fanning based on large-scale holdings. 
The keying of stock is divorced from araMe farming, vhich 
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tends to be exclusively a matter of grain-growing, and there is 
also the distinctive cultivation of the vine, ofive and sugar cane. 
Few permanent workers are employed on such plantation 
systems, and the labouring .classes live in large villages and 
seek work at the different seasons over a wide area. Hungary 
and Rumania are in a similar position; large estates are 
common, the landowner wants all his labour at certain important 
seasons, and little work is available in .the intervals. 

The Mid-European Zone is described as an area in which 
peasant landholders and peasant agriculture predominate. The 
peasant raises stock in the Alps, cultivates the vine in Italy, 
Spain and Southern Prance, and cereals in the lowlands, but 
wherever lie is found the labour of himself and his family is the 
dominant factor. 

Mr. Conaeher goes on to discuss the conditions of the workers 
under the different systems, and the practicability of various 
forms of ameliorative measures such as land settlement and 
social insurance. 


Standardising 
Fruit in' 
New Zealand. 


At the Annual Fruit Growers’ Conference in Wellington. 
New Zealand, it was decided to seek powers for the Federation 
to lake control of standardisation, marking 
and advertisement, and to make a levy up 
to a maximum of a penny a case. 

Mr. J. A Campbell, Director of Horti¬ 
culture, outlined the Department’s proposals, which, he said, 
were intended ns the first step towards getting standardised 
fruit on'the market. Compulsorv standardisation was not any 
part of the scheme, at present. What was wanted, he said, was 
the elimination of the rubbish from the market. The growers’ 
position was absolutely critical, and a continuance of the present 
state of things must lead to the bankruptcy of many hard¬ 
working men. Leaflets were being issued by the Department 
urging :—1. The adoption of the existing standardised regula¬ 
tions; 2. Packing in accordance with those grades and the use 
of the proper labels: 3. Salesmen to display standardised fruits 
separate from unstandardised; and 4. Not to offer standardised 
fruit for sale until it had been inspected by the Fruit Inspector 
of the Department, who would either pass, regrade or transfer 
it to unstandardised, so that buyers may be able to rely on the 
quality of fruit bearing the label of standardisation. 
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List of Potato Varieties,— A note in this Journal for October, 1923, 
p. 669, announced that the Board of Agriculture for Scotland had prepared a 
list of all potato varieties. It should, however, have been stated that the 
price of the list is 2s. 6d., post free, from the Secretary, Board of Agriculture 
for Scotland, York Buildings, Queen Street, Edinburgh. 

Courses at Farm Institutes.— The statcnient below shows the 
courses to be held during the 1923-4 session at Farm Institutes recognized by 
the Ministry. A note on the purposes of Farm Institute courses appeared in 
the Journal for September, 1923, p. 485. 


Name and location 
of Institute.* 

I 


Description of Cour&es 


Fees. 

(Board, lodging and 
tuition unless other¬ 
wise stated.) 


Cheshire : 
Cheshire School of 
Agriculture, 
Heaseheath, 
rear Nantwich. 


Cumberland and 
Westmotland 
Farm School, 
Newton Bigg, 
near Penrith. 


Essex : 

EsiHt Anglian In¬ 
stitute of Agricul¬ 
ture. Chelmsford. 


(fl) Winter Courses, of about 22 
' weeks' duration, in Agriculture 
and Horticulture. 

(h) Sliort courses in Dairying 
and Poultry-keeping. 

Id Courses, intended for begin* 
I ner*^. of practical training in 
farm or garden work, 
ifl) Winter Coarse (Agriculture) 
of 20 weeks, October to March, 
in science and practice of Agri- 
I culture with special reference to 
; Dairy-farming and Stock-rear- 
, 

(b) Three Summer Courses (Dairy- 
' ing and Poultry-keeping) of 
from 4 weeks' tf» 12 weeks’ dur- 


Students resident in 
county, 1/. per week. 
Other students, II. 15«. 
per week. 


Westn orland j 
students ' 1/. I 

Cumberland i* per week, 

students ' 

Students from other 

counties 2/. per week. 


ation. April to September. 

(c) Special pupils are admitted for 
practical training in Farm 
Management. 

(fl) Winter School of Agriculture 
of 20 weeks’ duration, October 
to March. 

Note.—There is no farm 
attached to the Institute. All 
students previous to attending 
this course must spend at least 
one year on a farm, taking an 
active part in all farming 
operations, 

(bi Dairy School. Three courses 
of from 12 weeks’ to 16 weeks’ 
duration. 

N.D.D. 2 years’ course (6 terms): 
also qualifies for diploma of 
B.D.F.A. 

(c) School of Horticulture. Course 
of three terms, viz., Autumn 
Term, 8 weeks; Spring Terra, 
4 weeks; Summer Term, 4 
weeks. 

Practical instruction is given at 
the County Gardens. 


I (a) Residents in admin¬ 
istrative county of Es- 
I ses and County Borough 
' of Southend, 5/. for 20 
weeks. 

i Students from outside 
the county, II. per 
week. 


(b) Residents in admin¬ 
istrative coun^v cf Essex 
and County Borough of 
Southend, nil. 

Pupils from outside the 
county, 16<. per week. 

(c) Besidedts in admin¬ 
istrative county of Es¬ 
sex, and County 
Borough of Southend, 
nil. 

Students from outside 
the county 15#. per 
week. 


* Further particulai's may be obtained in each case from the Principal of the 

Vannlna^te. 
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Fen. 


Kamo and location 
of Institute.* 


Description of Oonraes. 


(Board, lodging and 
tuition nnlm otto:* 
wise stated.) 


Hampshire: 
SparshoH Farm 
I^itute, near 
Winchester. 


Hertfordshire: 
Hertfoedshire Agrl- 
ccdtural Institute 
Oaklands, St. 
Albans. 


Somerset; 
<5annington Court 
Farm Institute, 
Oannington, 
Bridgwater. 


Northamptonshire : 
Northamptonshire 
Farm Institute, 
Moulton, 
Northampton. 


Instruction in Agriculture, Horti¬ 
culture, Poultry-keeping, Dairy¬ 
ing and Bee-keeping. 

(а) One year’s course in above 
subjects Winter Course of 24 
weeks, October-March. Bummer 
Course of 15 weeks, April-Jjdy. 

(б) One year’s course should be 
taken in. preparation for the 
B.D.F.A. (Butter and Cheese) 
certificate examinations. 

(c) Short courses can be arranged 
m special subjects. 

(fl) One year’s course in Agricul¬ 
ture, of three terms, commenc- 
I ing respectively October, Janu- 
I ary, May. 

(h) Dairying Courses (i.) One 
year’s course, commencing Octo¬ 
ber. (ii.) Summer Course, April 
to August, (iii.) Short courses 
in Special Dairy Subjects (Clean 
Milk Production, Soft Cheese 
making and Disposal of Surplus 
Milk). 

(c) 12 weeks’ coarse in Horticul¬ 
ture extendable to one year. 

(d) Two one month courees in 
Agriculture for non-residential 
students in December and Janu¬ 
ary respectively. 

(c) 20 weeks’ course in Poultry- 
keeping extendable to one year. 

(a) Winter Course of 22 weeks 
(October to March) in the science 
underlying the practice of Agri¬ 
culture. 

(b) Summer Course, for Women, 
of 10 weeks (May to July) m 
Dairy Farming. 

(c) A limited number of Farm 
pupils can be taken from April 
to October for practical training 
in mixed farming with special 
reference to Live Stock Hus¬ 
bandry. 

(a) Agriculture and Horticulture, 
one year’s course, three terms 
each of 12 weeks* duration. 

(b) Dairying and Poultry-keeping 
—^Full course, 12 weeks; snort 
courses, 4 weeks. 


Staffordshire : 
^Staffordshire Farm 
Institute, 
Bodbaston, 
Penkridge, 
Stafford. 


(a) Winter Course in Agriculture 
for youths from 16-20 years, 22 
weeks (October to March). 

(b) Summer courses for women in 
Dairyin g, Poultry-keeping, Bee¬ 
keeping and itorticulture, 11 
weeks (April-July), 


Students resident in ad¬ 
ministrative county ol 
Hampshire, 11. per 
week. 

Other students, 11. 15s. 
per week. 


Students 

resident 

in 

county, 

week. 

11. 15s. 

per 

Students 

from 

other 

counties, 

week. 

21. 10s. 

per 

Day students, 10s. 

per 

week. 




Kesident pupils 
(1) Prom Northampton¬ 
shire, 28s. per week. 
(2) From outside the 
county, 31s. 6d. per 
week. 

Non-resident pupils :— 

(1) From Noithampton- 
«*hire, 5s. per week. 

(2) From outside the 
county, 10s. per 
week. 

Somerset students, ISl. 
per term. 

XHher students, 2®1. per 
term. 

(For short courses, 
11. 15s and 21. 10s. per 
week respectively.) 

Pees for winter Courpo— 
^iti^n fee all students, 
51.; maintenance fee, 
students resident in ad¬ 
ministrative county of 
Stafford, 251.; students 
from outside the county, 
451.; day students, 
71. lOst 
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and location 
of Institute.* 


Fees. 


Description of Cknusoi 


vBoard, lodging and 
tuition unless other¬ 
wise stated.) 


Staffordshire —cunt 


Chadacre Agricul¬ 
tural Insti&te, 
Hartest, Bury St. 
Edinundai Suffolk.! 


(o) Course in Agriculture for male 
students comprising two Winter 
Sessions of six months (two 
terms) each. 

(h) Spring and Summer Courses 
(nine weeks each) in Dairying, 
Horticulture, Poultry - keeping 
and Bee-keeping, for women 
students. 


•CarnaiTonshire : 
Msdryn Castle 
Farm School, 
Pwllheli. 


Denbighshire : 
Llysfasi Farm 
Institute, 
Buthin. 


Monmouthshire 
Agricultural In¬ 
stitution, Usk. 


(a) Winter Course in Agriculture 
for men (130 weeks), C^ber to 
March. 

(h) Summer Course in Dairying, 
Poultry-keeping. Bee-keeping and 
Domestic Science for women (12 
weeks), April to July. 

(fl) Autumn Course in Agricul¬ 
ture for men (ft weeks), (October 
to December. 

(h) Winter Course in Agriculture 
for men (ft weeks), January to 
March. 

(r) Spring Course in Dairying, 
Horticulture, and Poultry-keep¬ 
ing for women (ft weeks), April 
to June. 

(ft) Summer Course in Dairying 
for women (ft weeks), July to 

Aunst. 

(a) One year’s Certificate Course, 
(h) Two years* Diploma Course. 
Winter Term of 22 weeks (Octo¬ 
ber to March). 

Summer Term of 22 weeks (April 
to Sentemberl. 

These courses inelude all branches 
of Agriculture. Students may 
specinlise in General Agricul¬ 
ture, Dairying, Poultry-keep¬ 
ing and Commercial Horticul¬ 
ture, the last named subject be¬ 
ing n particular feature. 


Fees for Summer Course 
—Inclusive fee for stu¬ 
dents resident in admin¬ 
istrative countv of Staf¬ 
ford, 121.; stuaents from 
outside county, 201. 

Male students — FREE 
tuition, board and resi¬ 
dence to selected stn- 
dents. 

Female students — resi¬ 
dent in the county 
of Suffolk; tuition and 
residence FREE, board 
15a. per week. 

Students resident outside 
the oonnty of Suffolk; 
board residence and tui¬ 
tion 25a. per week. 

(a) Carnarvonshire stu¬ 
dents, 171. 10a. 

Other students, SOI. 

(b) Carnarvonshire stu¬ 
dents, 101. 10a. 

Other students, 181. 
Special Course, d5a. per 
week. 

Board, lodging, and tui¬ 
tion to residents in the 
County, 22a. fid. per 
week. 

Non-residents, 25a. per 
week. 


Tuition, board and resi¬ 
dence :— 

151. per session (22 
weeks) for Mon¬ 
mouthshire students; 
821. 10a. for other 
students. 

Tuition only :- 

91. per session for Mon¬ 
mouthshire students; 
51. for i|ther students. 


t The authority vesponrible for this Institute is the Trustees of the Karl of 
Tveagh’s Foundation. 
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The Ministry, with the approval of the Development CommissionerB and 
the Treasury, has awarded the following special research grants for work in 
connection with agricultural problems during the 
Grants for Academic year October, 1923, to September, 1924* 
These grants are in addition to the annual grants in aid 
made to Universities and Research Institutes for the 


maintenance of agricultural research departments. 


Institution. 

Armstrong College, New¬ 
castle 

Cambridffe, School of 
Apiculture 

Cambridce, School of 
Agriculture 

Imperial College of 

Science & Technology 
Imperial College of 

Science & Technology 
Waltham Cross Experi¬ 
mental Station 
Wye, South-Eastern Agri¬ 
cultural College 
Aberystwyth, University 
College of Wales 

Bangor, University Col¬ 

lege of North Wales 
Bristol Univerei^ 
Edinburffh University 
Animal Breeding Re¬ 
search Department 
In^rial College of 
Science & Te^nology 
Imperial College of 
lienee A Tecnnology 
Leeds University • 

Leeds University 

Midland Agricultural and 
Dairy College 
Oxford, School of Rural 
Economy 

Wye, South Eastern 
Agricultural College 


Investigation, Amount. 


Heseaich in composition of oat straw 

(6 

£ 

months) ... 


190 

Soil bacteriology . 


300 

Statistical examination of milk records 


250 

Change of seed in potatoes . 


60 

Mosaic disease of hops (6 months) ... 


170 

Fertilising effect of carbon dioxide 


300 

'i'urnip and Swede seed beetles 


120 

Nutritive value of grasses . 


150 

Dry rot of swedes . 


166 

Striking of cuttings . 


50 

Breeding experiments with merino sheep 


700 

Investigation of lieu beetles . 


200 

Piiysiological effects of insecticides ... 


270 

Healing of wounds in •woody plants ... 

of 

20 

Breeding experiments on the colour 
Wensleydale sheep . 

100 

Labour force required in production of crops, 

175 

etc. . . 


Nitrogen yield in certain soils. 

... 

276 

Wild white clover investigation 


800 

Total. 

£8,736 


Lectures on the Rothamsted Experiments. —The Director of 
the Rothamsted Experimental Station, Harpenclen, announces that during the 
forthcoming winter it will be possible for Mr. H. V. Gamer, the Guide 
Demonstrator of tlie Institution, to give a few lectures to Chambers of 
Agriculture and Horticulture, Farmers’ Clubs, Agricultural Societies, etc., on 
the Rothamsted Experiments in regard to:—(1) Manuring of Root Crops 
and Potatoes, (2) Manuring of Cereals, (3) Manuring of Grass Land^ 
(4) Manuring of the Rotation, (6) The Management of Farm Yard ManureT 
(6) Chalking and Liming, (7) The carrying out of Field and Feeding 
experiments. 

Any such association wishing to avail itself of Mr. Garner’s services is 
invited to communicate with the Secretary of the Station, indicating th^ 
subject or subjects which would he of most interest to its members, and 
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oonyenient dates. No fee will be charged for Mr. Garner’s services, but any 
association engaging him would be expected to defray his travelling expenses 
and to make such arrangements for the lecture as may be necessary. 

Poot-and-Mouth D^aeeiSe.—BucIcinghamshire and Det^omhire, —No 
outbreak having occurred in either of these counties since 14th and 12th 
September, respectively, the remaining general restrictions imposed by Orders 
of the Ministry were withdrawn in the case of Buckinghamshire as from 19th 
October and in the case of De^on6hire as from 16th October. 

Fre$h Centres, —Since the October issue of the Journal^ fresh centres of 
foot-and-mouth disease have appeared in the following places:— 

(1) 23rd September, at Whitchurch, Nr. Bristol, Somerset. 

(2) 23rd September, at Grimsby (Lindsey), IJncs. 

(3) 28th September, at Ipstones, Nr. Leek, Staffs. 

(4) Ist October, at Barnoldswick, Yorks (W.K.). 

(6) Ist October, at Adnoy, Nr. Newport, Salop. ^ 

(6) let October, at Cranleigh, Surrey. 

(7) 6th October, at Hatfield Heath, Harlow, Essex. 

(8) 10th October, Nr. Leeds, Yorks (W.R.). 

(9) 12tli October, at North Farnborough, Hampshire. 

(10) 12th October, at West Hoathly, East Grinstead, East Sussex. 

(11) 13th October, at Wigan, Lancs. 

(12) 20th Octolier, at Sprowston, near Norwich, Norfolk. 

(13) 25th October, at North Burton, Bridlington, Yorks. 

Origin, —No definite origin has been discovered for the initial outbreaks 
in the above-mentioned centres (1) to (7), (9) and (10). 

Yorkshire. —The outbreaks near Leeds, centre (8), were attributable to 
the exposure of animals in the incubative stage of the disease at Whitkirk 
Auction Marts on 1st and 8th October, and in Skipton Market on 24th 
September. Animals connected with the first Barnoldswick outbreak were 
exposed at Skipton Market on 24th September, and animals purchased at 
Skipton Market w^ere taken to the Leeds district, the purchaser subsequently 
exposing animals from his premises at Whitkirk Auction Maits on the dates 
mentioned. As distribution from these markets was considerable the Ministry 
imposed restrictions on movement over practically the whole of the West 
Riding and some adjoining portions of the East and North Hidings of 
Yorkshire. Other outbreaks have followed, directly attributable to the 
same source. It appeors from first reports that infection was conveyed to the 
East Hiding from the Leeds district before the Leeds outbreak was reported. 

Lancashire (Wigan). —When the reported outbreak at Wigan was confirmed 
on 13th October it appeared from inquiries that certain of the diseased animals 
had been exposed at Chester Market on 9th or 11th October, and that the 
animals were possibly in an infective stage when at that market. In these 
circumstanceB the Ministry considered it necessary to impose a Prohibition of 
Movement Order over the whole of the area of distribution from Chester 
Mai^ket, including the remaining portions of Lancashire, Cheshire, Flintshire 
and Denbighshire not already under foot-and-mouth disease restrictions, and 
also a small part of Carnarvonshire. From later information it appeared that 
there might be another channel by which infection was oonveyed to the 
animals brought from Chester Market after arrival at Wigan, and pendii% the 

O 
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confirmation of this possibility the Prohibition of Movement Order was 
modified so as to allow movement by licence in the area referred to, except 
within a radius of 5 miles of Wigan. This modifying Order took effect on 
16th October, 

Summary of Outbreaks, —(27th Aiigust-25th October, inclusive. The 
following shows the number of outbreaks which have occurred in various 
counties since the present series of outbreaks commenced on 27th August:— 


OownJty, 

No. of ChUhreaks. 

County. 

Lines /Lindsey) 

No, of Outbreaks, 

Buckinghamshire 

5 

1 

Cheshire 

... 25 

Norfolk 

3 

Denbighshire ... 

4 

Salop. 

... 14 

Devonshire 

4 

Somerset 

7 

Essex . 

5 

Staffordshire ... 

1 

Flintshire 

9 

Surrey. 

3 

Gloucestershire 

1 

East Sussex ... 

1 

Hampshire 

7 

Yorkshire (B.R.) 

... 1 

Lancashire 

... 19 

Yorkshire (W.R.) 

Total ... 

... 28 

... 138 

No. of Animals slaughtered .—The total number of animals slaughtered 
in connection with these outbreaks is as follows :— 

Cattle. 

Sheep. 

Pigs- 

Goats. 

4,061 

5,910 

2,632 

9 


Compensation ,—The gross compensation (estimated) payable for these 
animals will amount to about £184,000, but it is estimated that al>out a 
quarter of tins sum will be recouped by the salvage of healthy caicasses. 

jRfistrictions on Movement .—The appearance, of fresh centres has necessi¬ 
tated the imposition of restrictions covering the usual 15 miles radius, but us 
indicated above, this radius had to be extended in the case of Yorkshire, 
Lancashire and Cheshire, where important markets appeared to have been 
infected. 

Warning to Farmers,, etc .—The appearance of new centres of the disease of 
unaccounteble origin in widely separated luculities is very disturbing, and notices 
have been issued through the Press and the Branches of the National Farmers' 
Union, to farmers and dealers in live stock, impressing upon them the imp(>i> 
tance of keeping a close watch upon their animals and reporting at once to the 
Police any suspicious symptoms on the mouth or feet of stock. Assistance has 
also been rendered by the British Broadcasting Co. in bringing to the notice 
of farmers and others listening in,’* through the medium of the wireless news 
bulletins, the Orders made by the Ministry in certain of the districts. This 
was notably the case on Saturday and Sunday evenings, Idth and 14th Octol)er, 
in connection with the issue of the Prohibition Order over South Lancashire, 
Cheshire and North Wales, at a moment wlien there were the usual week-end 
difficulties of publishing urgent Orders of this nature. 

Leafiets issued by the Ministry .—Since the date of the list given 
on page 377 of the July issue of the Journal, the following new leaflets have 
been issued. 

No. 184.—Alsike Clover. 

„ 332.—Carnations. 

„ 399.—Red Clover. 
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The follomng leaflets have been revised. 

No. 21.—The Warble Fly. 

„ 105.—Wart Disease. 

„ 192.—Farm Butter-making. 

„ 266.—Ropy Milk. 

„ 295.—Marketing of Eggs. 

„ 302.—Silver Leaf Disease in Fruit Trees. 

„ 331.—The Canning of Fruit and Vegetables. 

„ 366.—The Manufacture of Whey Butter. 

* The following leaflets have been re-written. 

No. 182.—Crimson Clover. 

„ 280.—Sainfoin. 

„ 294.—The Housing of Laying Stock. 

„ 317.—The Rearing of Chickens. 

Teohnical Advice for Farmers.--The Development Commissioners 
and the Treasury have agreed to an expenditure of £28,500 in the year 1923-4 
on the maintenance of Advisory Officers in entomology, mycology, chemistry, 
and veterinary science, at the thirteen Provincial Advisory Centres established 
by the Ministry of Agriculture. These are at Aberystwyth, Newcastle-on-Tyn# 
(Armstrong College), Bangor, Bristol, Cambridge, Cardiff, Newport (Salop, 
Harper Adams College), Leeds, Manchester, Sutton Bonnington (Notts, Midland 
College), Reading, Newton Abbot (Devon, Seale Hayne College) and Wye; 
ten centres in England and three in Wales. At each, there will now be an 
Entomologist and a Mycologist, and at seven of them there will be Chemists, 
and at three, Veterinarians. The Centres which are on this occasion having 
additions made to their staffs under this scheme are Harper Adams CoUege, 
which gains an Entomologist, Armstrong College, Bristol University, Seale 
Hayno College, each of which gain a Mycologist, and Armstrong College and 
Bangor College, which will have new Veterinary Advisory Officers. 

This position repieseiits a distinct and noteworthy advance in the scheme 
for the provision of advice to farmers on technical matters. The organisation 
of that scheme, as may l>e remembered, is on the basis of the County, the 
Province and the Research Station. In the County, the Agricultural Organiser 
is the chief officer and he is usually in charge of an expert agricultural staff, 
competent to deal with inquiries from farmers and others on points of 
recognised agricultural practice. The Province consists of a group of counties 
ranged round the Agricultural Department of a University or an Agricultural 
College, the staff of which Department is available for advising agriculturists 
on the more intricate and difficult problems of agricultural practice. Such 
advice, however, is usually passed on to farmers through the County 
Agricultural Organisers. Attached to the University Department -or Oollege 
Staffs are the special Advisory Officers, whose numbers are gpven above, who 
devote the whole of their time to the investigation of special problems 
confronting farmers in the Province and to advising according to the results 
of their investigations and their knowledge, 

Agrioultural Besearoh Soholarshipe.—The Ministry, on the 
recommendation of the Advisory Committee on Agricultural Science, and with 
the concurrence of the Development Commissioners and the Treasury^ has 
awarded Jtesearoh Scholarships^ of the value of £200 per annum, and tenable 
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for three years, to the following candidates;—Mr. D. I. Evans (University 
College, Aberystwyth, for Plant Physiology); Mr. I. A. Galloway (Royal (Dick) 
Veterinary College, Edinburgh, for Veterinary Science) ; Mr. R. P. Hobson 
(London University, for Chemistry) ; Mr. J. P. Maxton (Glasgow University, 
for Economics) ; Mr. J. H. Motion (Edinburgh University, for Animal 
Pathology) ; Mr. Wm. Williams (University College of North Wales, Bangor, 
for Chemistry); Mr. S. S. Willimott (Imperial College of Science and 
Technology, for Chemistry). 

« ♦ e e e « 

REPLIES TO CORRESPONDENTS. 

Sainfoin. —L.N. asks what crops should follow sainfoin and how long 
before sowing the new crop a sainfoin ley should be ploughed up. 

Reply: As stated in Leaflet No. 280, barley, on light soils, follows it with 
great advantage and on thin, dry soils unsuitable for turnips, rape and 
mustard often follow sainfoin successfully. On other soils there is a wider 
choice, but it is advisable to select a crop less susceptible to wireworm which 
w usually rather pie valent in a ploughed up sainfoin ley. Wheat, for this 
reason, is not often taken after sainfoin, but it is not unusual after ploughing 
up the ley in the autumn and leaving it to weather during the winter to sow 
oats in the spring. In that case the application of manures at seed time will 
generally carry the crop over the danger of wireworm attack. Beans are 
also taken after sainfoin and also, if the soil is suitable, turnips or potatoes. 
At any rate the ley should be ploughed up as early as possible and left 
during the winter. 

Farm Values of Home Grown Feeding StuflBB.-~B.A. asks how 
to work out farm values of cabbages and lieans. 

Beply ; The* method of working out the food values per ton is partly 
explained in Leaflet No. 396. For hay and straw, however, instead of taking 
the (starch equivalent) unit value for maize, the unit value for dried brewers’ 
grains is taken. For vetcli and oat silage the average between the two 
(maize and dried brewers’ grains) is taken. The manurial values arc based on 
figures in Bulletin No. 73 of the University of Leeds and the Yorkshire 
Council for Agricultural Education. The starch equivalent is taken from 
column 15 (net digestible energy as starch) in the Ministry’s Miseellanoous 
Publication No. 32 (“ Rations for Livestock ”). The protein content is not 
used in estimating cash values but, as explained in Leaflet No. 388, needs to 
be considered in compounding rations. 

Moisture Content of Cereal8.~>C.B. asks what is the moisture 
content of cereal grains. 

Reply : Figures for the average marketable product, given in the Ministry’s 
Miscellaneous Publication No. 32 (“ Rations for Livestock”) are between 13 
and 15 per cent. At the time of threshing the figure is very variable. It 
may be over 20 per cent, if the crop has been got in under bad weather 
conditions or it may be about 13 per cent. Afterwards the figure varies with 
the weather and in a damp spell the grain can easily absorb a few per cent, of 
moisture. 

Bradication of Fleabane.— D.C. asks for information. 

Reply : Common Fleabane {Pulicarin dyeenterica Gaertn.) grows on moist 
rua4 sides, ditch banks and badly drained pastures and increases chiefly by 
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raeans of a creeping root-stock, which is not extremely deep-seated. 
Occurring as it does on clayey soils or on sandy soils over clay, thorough 
drainage is of great value in its eradication. Persistent cutting with a scythe 
(see paragraph 4 (b) on page 6 of Leaflet No. 112) will greatly weaken the 
plants by preventing the storage of food for future use. Ploughing up and 
cultivation of an infested fleld offer the best chance of permanently cleaning 
the land. 


«#«««« 

NOTICES OF BOOKS. 

The Journal of the National Institute of Agrricultural 
Botany. No. 1, 1922. —(Published by the Institutf, Huntingdon Hoad, 
Cambridge, price Is.) The appearance of this new Journal is the result of *a 
decision of the Council of the Institute to collect in one annual publication the 
reports of all soientiflc work carried out by the different branches, and to 
include a brief statement of the proceedings of the Fellows of the Institute. 
The Journal includes the reports of trials carried out in 1922, together with 
the reports of the Official Seed Testing Station for England and Wales and of 
the Potato Synonym Committee, which have been hitherto published 
separately. The piescnt publication will appear every spring, while the 
Annual 'Report of the Council and the Accounts will continue to be issued 
in the autumn. 

Elementary Aerricultural Science.— (William Smith. London : 
Oliver and Boyd.) This little book extends ti» about 175 pages and contains 
fll illustrations. It deals with agricultural science in a simple manner, to 
meet the needs of pupils who are still at school and require guidance of a more 
elementary character than is supplied in the many existing good hooks of a 
more advanced type. It is really a suggestive outline of principles, intended 
to inspire the pupil with a wish to learn more about agriculture. To this end 
it deals briefly with soils and their cultivation, the plant and its growth, 
manuring, the various crops, rotations, crop diseases and pests, and weeds of 
the farm. At the oml of each chapter is given a short series of questions 
which the pupil can insefully set himself to answer. Mr. Smithes work can 
safely bo placed in the hands of young people betw’eeu the ages of 9 and 18* 

Guide to Ourrent Official Statistics.— (First issue, 1922, pp. 162, 
H.M. Stationery Office, price Is.) This guide has been prepared at the instance 
of the Permanent Consultative Committee on Official Statistics, and aims at 
enabling persons who are using these statistics to ascertain readily wliat has 
1)6611 published during the year on any particular subject. 

The gufde is divided into two parts: (1) a list of publicatiops contiumug 
statistics grouped, usually, under the respective public departineDts, and (2) a 
subject index to the publications included in (1). In addition to this, by a 
system of cross reference under the main headings of the subject index^ a 
ready means is provided of tracing a publication on a relatively minor subjeot. 
In an introduction general instructions for using the guide are given. 

This book and the subsequent issues will be a great aeeiatanoe, Indeed a 
necessity, to those engaged in stadstioal research or to oUierB whose work 
involves the consultatiou or use of official statistios. 
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The Farmer's Baw Materials.— (James Hendrick. Edinbnrgh; 
W, Green & Son, Ltd., 1923, 211 pp., 68.) This is the second of the new 
Scottish Series of Junior Agricultural Text-books, of which Farm Book-keeping 
by John Kifkwood has previously appeared, while Dairy Farming by Professor 
R. H. Leith will follow shortly. It is pointed out in the general preface that 
while higher agricultural students of University standard are well supplied 
with excellent text-books,^ few up-to-date manuals exist which are suitable for 
students of the intermediate grade attending Farm Institutes, extension lectures 
at agricultural colleges, or similar courses. While the series is intended to 
have as its viewpoint the agricultural and educational conditions peculiar to 
Scotland and the north of England, the bulk of the material will be of general 
application, and to judge from the standard of the two books already issued, 
there is good ground for the hope expressed that the publications will be found 
u^ful further south. 

The author of this simple but informative account of the farmer’s raw 
materials—air, water, soil and manure—who is also the general editor of the 
series, is too well known by his work at Aberdeen University for this small 
work to need any special recommendation. Suffice it to say that the book is 
intended to convey in a simple, readable manner such knowledge as is 
necessary to the farmer in order that he may use to the best advantage his four 
primary raw materials. The subject of manures, the importance of which is 
especially emphasised, receives particularly full treatment. The use of a 
certain number of chemical terms has necessarily been unavoidable in a work 
of this kind, but they have been limited as far as possible to those which 
should be familiar to every farmer and to the average boy who has receix^ed a 
modern elementary school education. 

Foundatictas of Agriciiltural Bconomios— (J. A. Venn, M.A., 
Cambridge University Press, 1923, pp, 397, IGs. net.) This book might, 
perhaps, hax’e been more fitly entitled “ Tlie Historical Foundations of 
Agricultural Economics,” for it is the foundations in history, rather than in 
economics, with which it deals. Thus in the two chapters on that important 
subject in the economics of agriculture—the size of holdings—the treatment 
is mainly of an historical or generally descriptive character, only a few pages 
being concerned with this (luestion in relation to cost of production or to other 
economic a6p>ects of the subject. Similarly, the sections dealing with the 
fluctuations in agricultural prices between 1914 and 1922, although giving a 
general account of the rise and fall in prices, are almost without a reference 
to the fundamental economic theories, upon which such price movements are 
now generally believed to depend. But these are slight criticisms of a 
book so admirably arranged and so full of information as this is ; nor can we 
pass over the question of the size of holdings, without reference *to the ex¬ 
tremely interesting section and tables dealing with the relative yields from 
large and small farms in Rumania, the only country in Europe to compile such 
statistics. 

The book has one great merit—it is very readable. The first two ohapters 
give a concise and attractively written account of the various systems of land 
tenure from the earliest times down to the present day, and the chapters 
dealing with “ Tithe ” and “ Land Tax, Rates and Income Tax ” are botli 
' excellent and infonnative. It is, perhaps, to the chapters on ^^Agrioalture in 
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Peace and War/’and '^The Wheat Supply of the United Kingdom/’ that 
the reader will turn with most interest. In the former, an account of 
the ** ploughing up campaign ” undertaken by the Food Production Depart¬ 
ment, with a description of the organisation, and an analysis of its eifect, is 
given. It is followed by a discussion of the difficulties of maintaining the 
increased arable area thus biought into being, after ithe fall in prices, which 
began in 1920, had set in. In the chapters on the wheat supply, a short 
historical survey is followed by an historical account of the various attempts 
that have been made to maintain corn prices by legislation, and the circum¬ 
stances which led to, and the results which followed, the repeal of this 
legislation. 

An excellent account of Agricultural Co-operation is given in a chapter on 
this subject, comparing the widely different forms co-operation has assumed 
in different countries. 

A chapter on agricultural statistics, again treating the subject from an 
historical point of view, and some useful appendices, conclude this admirable 
and scholarly book. 

Farm Live Stock of Great Britain.— (Professor Robert Wallace 
assisted by Professor J. A. Scott Watson. Edinburgh and London : Oliver 
and Boyd, 5th Edition, 1923, 868 pp., 30 r. net.) The new edition of this 
widely appreciated work, which deals with the most important section of our 
farming system, is notably issued in the joint names of two successive 
Professors of Agriculture at Edinburgh University—the first British University 
to grant a dpgree in agriculture. Though it extends to 868 pages and contains 
442 plates and 111 text figures, it is not to be regarded as containing an 
exhaustive account of every breed. It does, however, give such an account of 
all breeds of horses, cattle, sheep, goats, pigs and sheep dogs as will suffice to 
meet the needs of most farmers and students, and is undoubtedly the finest 
single volume of its type published within the Empire. 

As an example it mn} be remarked that De\ on and South Devon cattle are 
dealt with in 9 pages, consideration l)eing given to origin and history 
description, distribution, economic value for l>cef and milk, and prominent 
breeders. The principles of live stock breeding cover 18 pages ; the breeds of 
cattle 230 pages; such matters as calves, grazing cuttle and their diseases, 
lumse-feeding of cattle, dairying and manugetnent of dairy cows, 125 pagea. 
Other classes of farm live stock are dealt with on similar generous lines, and 
there are numerous appendices of considerable value and interest. The 
illustrations are, in the main, of the highest tlegree of excellence, but in a few 
cases—as is so common in photography of this class—the animal is placed 
before a bad background which breaks the outline and renders it indistinct. 
Altogetlier this volume can safely l>e regarded as a sound work of^reference. 

ADDITIONS TO THE LIBRARY. 

AgHsttiture, Qenml and Miaeellanaoiig* 

Smith, W.-Elementary Agricultural Science. (175 pp.) Edinburgh and 
lx>ndon : Oliver k l^yd, 19i^. [68(022).] 

Stoklasa, Beachadigungen der Vegetation duxcih Baudigaae nnd 

Fabrikaexbalationen. (510 pp.) Berlin: Urban A Schwarsenbttrg, 
1928. [614.7; 58.11(02).] 
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h'orth of Scotland College of Agrioulture, —Bull. Bmrts on Field 

Experiments with Oats, Turnips and Potatoes, 1919, 1920, 1921. 
(76 pp.j Aberdeen, 1923. [68.814; 68.382 ; 63.512.] 

Le Ble : Production; Industries de Transformation; Oommeice. Oompte* 
Hendu des Travauz de la Semaine Nationale du B14, Paris, danger, 
1928. (600 pp.) Paris : Dubois & Bauer, 1923, 20 fr, [68.3U; 664.6.] 

Minnesota Agricultttral Experiment Station. —Bull. 204 :—Wheat and 
Flax as Combination Crops. (21 pp.) St. Paul, 1928. [68.311; 
63.84111.] 

East Mailing Research Station. —Sixth Heport on the Trial of New 
Varieties of Hops, 1922. (88 pp.) East Mailing, 1928, 6d. [63.8451.] 

U.S, Department of Agriculture. —Bull, 1174 :—Hungarian Vetch. 
(11 pp.) Washington, 1928. [68.3d(d).l 

Plant Diaeases. 

Eorth of Scotland College of Agriculture. —Bull. 29 r—An Experiment on 
the Control of Finger-and-Toe by Jjiming. (15 pp.) Aberdeen, 1928. 
[63.24.] 

Uie Sleek. 

Jowa Agnoidtural Experirnent Station.—Bull. 215 :—Cane and Beet 
Molasses for Fattening Lambs. (80 pp.) Ames, 1928. [68.681 : 043.] 

U.8. Department of Agriculture. —Bull. 1166 :—Apple By-Products as 
Stock Foods. (39 pp.) Washington. 1923. [63.6(5482.] 

North Dakota Agricultural Experiment Station.—BuH. 167:—The 

Northern Pig—Its Breeding and Management. (50 pp.) Agricultural 
College, N.D., 1923. [63.64.] 

Dairidng and Food. 

Whyte, R. i4.—Dairying in the Netherlands : A Study and a Comparison. 

(36 pp.) Dublin : Alex Thom & Co., 1922, Is. [63.7(492).] 

Mattick, A. T. E.—The Production of (’lean Milk. (53 pp.) London : 
The Daizyman, Ltd., 1923, Is. [614.32.] 

U. S. Department of .diyricultfirs.—Bull. 1171 : The Manufacture of 

Camembert Cheese. (28 pp.) Washington, 1928. [68.786.] 

V S. Department of Agriculture .—Dept. (’ire. 276 : Inspection of Milk 
Supplies. (37 pp.) Washington, 1923 [614 32.] 

V. S. Department of Agriculture .—^Farmers’ Bull. 1359 :—Milk and its 

Uses in tfcle Home. (19 pp.) Washington, 1923. [68.71.] 

Veterinary Selenee. 

U.S. Department of .Agriculture .—Farmers’ Bull. 1330 :—Parasites and 
Parasitic Diseases of. Sheep. (53 pp.) Washington, 1923. [59169.] 

Illinois Agricultural Experiment Station. —Circ. 269 The Cominon 
Animal Parasites of Swine. (20 pp.) Urbana, 1923. [59 169 ] 

Minriesota Agricultural Experiment Station. —^Technical Pull. 6 :- 
Bacteriology and Pathology of Sterility in Cattle. (91 pp. -h 22 plates ) 
St. Paul, 1922, [619.2.] 

Ponltiy. 

Lewis, H. H.—Productive Poultry Husbandry. Fifth Edition. (605 pp.) 
Philadelphia and London ; J. B. Lippincott Co., 1923, lOs. 6d. 
[63.661(02).] 

U.S. Department of Agriculture.—Varmm' Bull. 1837 :—Diseases of 
Poultry. (40 pp.) Washington, 1928. [619.5.] 

Missouri State Poultry Experiment Station. —Bull. 28 : —Feeding for 
Eggs. (18 pp.) Mountain Grove, 3922. [68.651 : 048.] 

Eeonomlee. 

Aerehoe, F .—Allgemeine landwirtscbaftliche Betriebslehre. 6te Auflage. 

(700 pp.) Berlin : Paul Parey, 1928. [838.1(02).] 

Tumor, C. and Gilbert, B. —^Where Are We Going? A Manifesto to All 
who Live on or by the Land of England. (90 pp.) Tiondon : Cecil 
Palmer, 1928, 3s. 6d. [338.1(02).] 

Johnston, A. B .—^The Agricultural if^agedy or Acts and Actors. (48 pp.) 
London : Simpkin, Marshall, Hamilton, Kant A Oo., 1928, Is. 
[388.1(04).] 

Steen, H.-^o-operative Ma? keting: The Golden Kule in Agriculture. 
<876 pp.) New York Garden City; Donbleday, Page A (jo., 1928, 
•1.00. [834.6(02).] 
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FARMERS! 

REDUCE THE RUNNING 
COSTS OF YOUR TRACTORS! 

15 Y using Empire Vaporising Oil you substantially 
reduce the running costs ot your tractors. 

During exhaustive research work,-extending over two 
years, Empire Vaporising Oil (which is produced from 
* Mexican Kerosene) has been tested in comparison with 
’20 various brands of American Kerosene. The results 
have proved that at all .loads and speeds Empire Vapor¬ 
ising Oil gives a substantial economy in consumption. 


EMPIRE VAPORISING OIL 

ECONOMICAL, CLEAN, UNIFORM, EFFICIENT 

SHELL MEX LIMITED, SHELL CORNER, KINGSWAY, LONDON 
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NOTES FOR THE MONTH. 

Sib Bobebt Sandebs, Minister of Agriculture, outlined the 
agricultural policy of the Government at a meeting at Ciren- 

Qovexnment’s November, 192B. He 

, . . said, if returned to^ power, the Govem- 

PolicT ment proposes to give a subsidy of £1 

an acre on all arable land to occupiers 
oi holdings ot more than one acre in extent. Market gardens 
and land undei fruit and hops are included. One of the main 
objects of the subsidy is to prevent increasing unemployment, 
and the consequent fall in wages. It will, therefore, not be 
given to any farmer who pajs a wage of less than SOs. a week 
to able-bodied adult workers. When wages rule above that 
minimum, it is confidently hoped and expected that the 
labourers will, in the ordinary course, obtain in their wages 
their shaic in the benefit of the subsidy. 

‘ ‘ In this regard it rests with the farmers to prove in practice 
that wages boards are unnecessary for that purpose. But the 
Government must reserve the right in cases of necessity to 
establish machinery to ensure that a fair wage is paid. This 
is not the time to go into details, but I ought to say that it 
will be necessary to make provision to prevent rents being 
raised on account of the subsidy. That raises the question 
whether, if a subsidy is given, it should be given upon acreage 
or upon the amount of production. 

“The Government have decided, and, I think, rightly, in 
favour of giving it for acreage, because, if you give it according 
to the amount of production, then the man who is cultivating 
the best land, and consequently gets the best crops, gets the 
greatest advantage. What we want to do is to keep the poor 
land under the plough, and it is only by making this arrange¬ 
ment upon the basis of acreage that you can ensure that being 
done. This scheme ensures the minimum of Government con¬ 
trol. The Ministry of Agriculture have had considerable experi¬ 
ence in this matter of inspection and Government control, and 

(61M6) P.S./B.4 . 9,000. 12/88. M. k B. A. 
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they have deliberately arrived at the concluBion that a subsidy 
on the basis of acreage leads to very much less control and 
interference than a subsidy on the basis of production. 

“ We all hate inspection and control. We all hate seeing 
Government officials about the place. We believe that such a 
system as I have foreshadowed is the system by which you 
can best give real assistance to arable cultivation, and at the 
same time ensure the minimum of red tape.** 

Sir Bobert Sanders said there was a measure in coxmeotion 
with which he had come in for a considerable amount Of 
criticism, and that was the proposal to put a duty on imported 
malting barley. When Mr. Bonar Law was Prime Minister 
that was announced as part of the policy of the Government. 
Their intention then was to put an Excise duty, a duty col¬ 
lected within the country, upon imported malting barley. It 
was ascertained that there were certain treaties with foreign 
countries which prevented them from doing that at once. 
They then set to work to see whether they could not do it 
by means of a Customs duty, and the Committee which had 
lately been sitting had found a way, and one which he thought 
was workable, practicable, and satisfactory, in which they 
might impose that duty by means of a Customs instead of an 
Excise duty, and it was the intention of the Government, if 
returned, to put a Customs duty on malting barley. 

* •« « m • • 


The recommendations made in the First Interim Beport of 
the Agricultural tribunal of Investigation were summarised 

The Second Journal for May last, p. 110. 

Tribunal was appointed on 29th 

mterim Beport ol ^ ii x • • ^ xu 

the Affriciiltural 1922, to inquire into the 

Tribunal methods which have been adopted in other 
countries during the last fifty years to 
increase the prosperity of agriculture and to secure the fullest 
possible use of the land for the production of food and the 
employment of labour at a living wage, and to advise as to the 
methods by which those results can be achieved in this 
country.’* 


The Second Interim Beport* was issued on 17th November, 
It recalls that the decline in the arable area is no new thing, 
as, with the exception of the years 1916*1920 and save in 
individual years, there has been a steady decline during the last 
fifty years. In 1873 the arable area in Great Britain was 
18,186,671 acres; in 1928 it is 14,478,018 acres, a decline of 

♦ H.M* Stationery Office, Oind. 2002, Sd. net " 
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-8,708,668 acres, or 20 per cent. A great part of this decline 
is due to a shrinkage of over 48 per cent, in the wheat area. 
The movement shows no sign of slackening. The Tribunal 
etate that they would view with grave concern any substantial 
decrease in the present arable acreage of the country, since 
4he maintenance of that area is an important factor in the main¬ 
tenance up to pre-war level of the home production of food, 
and of the employment of labour. 

The Tribunal express the view that ‘ ‘ if the decline in the 
arable area is to be at least checked, immediate direct action 
by the Government is necessary. If left to itself the farming 
industry will necessarily adjust its practice so as to make farm¬ 
ing pay. But under present circumstances it will be farming 
of a character which will involve a material reduction in the 
supply of home-grown food and a serious decline in the number 
of men employed on the land, thus adding yet further to the 
burden of unemployment.” They come definitely, though 
reluctantly, to the conclusion that, in order to maintain the 
agricultural area, either a guarantee or a subsidy would be 
necessary. 

Discussing the question of a subsidy or guarantee the 
Tribunal point out that the unequal incidence of a subsidy is 
inherent in any scheme that may be devised. They suggest 
alternative methods:—(1) a subsidy on each acre of arable land 
in excess of 12,000,000 acres, this being the arable acreage 
Itelow which the total in Great Britain is not likely to fall; 
(2) a subsidy of £1 per acre on the whole arable area; (8) a 
guaranteed price to the farmer for bis wheat—a subsidy on 
output; (4) an acreage subsidy on wheat, thus not penalising 
X>oor land; (5) a subsidy on wages by a contribution from the 
State to the farmer’s labour bill; and (6) that land under th^ 
plough should be given assistance through partial relief from 
national taxation. Discarding certain methods as being ad¬ 
ministratively difficult, or unequal in their incidence, or en- 
(ouraging all types of farming instead of arable farming in 
particular, the Tribunal prefer a scheme which oembines a 
subsidy on all arable land with an additional subsidy on land 
under wheat. They therefore recommend a subsidy of lOs. per 
acre on tdl arable land as defined (that is, all land ploughed 
daring the year, including summer fallow, but excluding land 
under clover and grass seeds, small fruit, orchards and hops) 
and an additional subsidy of 10s. per acre on all land under 
wheat. 
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In making their recommendation the Tribunal are of opinion 
1^at "in order to place a premium on good farming the Minister 
of Agriculture should have power to reduce or withhold alto¬ 
gether the subsidy in cases where he is satisfied that the farmer 
has not cultivated his holding according to the rules of good 
husbandry as defined in the Agriculture Act, 1920, and we 
consider that the County Agricultural Committees should be 
charged with the duty of furnishing the Minister with the 
necessary information.” 

The Tribunal renew and emphasize the lecommendations in 
their First Interim Report with regard to the creation of district 
Agricultural Wage.s Boards, as thej' “could not contemplate a 
subsidy to agriculture unless a considerable portion of the 
benefit thereby accruing to the industry w’as in fact enjoyed 
by agricultural workers.” 

« « « « HI 

Thbbe is a great need for an increase in the number of pigs 
kept in this country, and particularly of high-grade bacon pigs. 

Pigs lor Bacon ^ order to create an interest in this side 
® ’ of farm produce, a number of articles have 

been published in this Journal in recent months. In this issue 
slppear two such articles, one of which is especially devoted to 
the production of bacon pigs. It is hoped that the latter is a 
sound statement of what most farmers need to know regarding 
the points of a bacon pig, and that with this before them they 
will have less difficulty in producing what the curer wants. It 
is not a question of breeding an improved variety of pig: the 
Danes, so often held up ns models, use British pedigree boars for 
producing their bacon pigs. Nor is it a question of nature 
of food, for the Danish pig is fed on standard lines—'larcrely 
with foreign barley. Yet the difference in the results is striking. 

The view is held that, whereas at least three-quarters of the 
Danish pigs give first quality bacon, less than one-quarter of 
the English pigs reach that standard. 

It would appear that the Danes secure their results by the 
adoption of the following methods:— 

1. Concentration on the single aim of producing a side of 
bacon pig for the English market, without considering the 
pork pig. 

2. The co-operative and State control of the whole business 
from start to finish. Beginning with the boars, they do what 
is in accnrd with modem views on genetics. For example, 
boars whoae progeny do not come up to a certain standard are 
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slaughtered. In other words, the test applied is Tprogeny, not 
pedigree. Further, the standard is not a fancy one based on 
external points. It depends mainly upon precise measure¬ 
ments of the carcass, and consideration is given also to such 
matters as early maturity, capacify of flesh to take up salt 
readily, distribution of fat and lean. 

It is clear that the Danes have succeeded because they have 
organised the whole business of bacon production, from breed¬ 
ing to curing and marketing. In .'his country there is a lack of 
unity of aim or effort. Some farmers aim at producing the 
“ porker,” and only carry it on to bacon weights when the 
pork market is bad. Others are thinking of the pedigree trade, 
and ‘‘ points ” have loo often been determined by the fancy 
of judges and breeders without sufficient consideration of the 
economic aspect of the carcasses. 

Some excuse for the farmers’ attitude, however, is to be 
found in the confusion between the re.quirements' of pork 
butcher and bacon curer respectively, which have not been 
clearly defined in the markets. Again, bacon curers have not 
always paid a better price for the good bacon pig. As Professor 
Wood pointed out in the course of a discussion at Cambridge 
last May, the farmer is insufficiently in touch with the con¬ 
sumers’ market. Just as Professor Biffen made an advance in 
wheat breeding by consulting the miller, so progress in other 
branches of technical knowledge will be promoted by co-operation 
with persons engaged in the actual businesses which handle the 
farmers’ raw materials. 

The conclusion of the whole matter seems to be that there 
is one procedure which may go a long way to remedy the exist¬ 
ing state of affairs. We need more standardisation of our 
production. What the English market requires and appreciates 
is a regular supply of a standard product —whether it he cheese, 
butter, fniit. bacon or com. It is the finest market in the 
world. The irony of the position is that the best English pro¬ 
duce is still superior to anything coming from abroad. The 
best Wiltshire bacon still commands the highest price, but no 
one can tmderlake a future delivery of regular supplies of uniform 
quality. Yet as Mr. J. M. Harris has pointed out, the Danes 
can contract to supply sides by the thousand, all of one quality. 
Co-operative societies, after all, are only methods; it is organisa¬ 
tion, and the common purpose inspiring and actuating the whole 
mechanism of production and supply that count. 
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The Annual Beport of the Official Seed Testing Station will 
be published by the National Institute of Agricultural Botany 
, , a . _ . in its Journal for 1928, which will be 

* following notes summarise the results 
during th^ season ending 81st July, 1928. 

The number of samples received for testing was 21,678, which 
is a considerable reduction on the figures for 1921-22. 'The 
reduction occurs in the number of samples received from seed 
firms, there being little change in the number received from 
farmers. The decrease is particularly noticeable in the case 
of red clover seed, the samples of which were 50 per-cent, fewer 
than in the previous season. The main points of interest are 
as follows:— 

Cereals .—Owing to the adverse harvest conditions in 1922 an 
increasei^ number of samples showing low germination was 
received. This resulted in a decrease in the general average, 
which was especially marked in the case of oats, of which no 
less than 17.8 per cent, of samples germinated below 85 per 
cent., as compared with only 7.5 per cent, below that figure in 
1921-22. 


• The number of samples showing indication of disease was, 
however, noticeably less. In the case of wheat 16.7 per cent, 
of the samples <X)ntained bunt, and 2.8 per cent, showed traces 
of earcockles. as compared with 88 per cent, and 9 per cent, 
respectively in 1921-22. 

Pulse .—The germination of field beans and vetches has been 
considerably lower than usual. Vetches in particular were of 
poor qualify, over 50 per cent, germinating below the minimum 
percentage scheduled in the Seeds Begulations. 

Roots and Vegetables .—Owing to the unfavourable harvest 
conditions the germination of most of the root and vegetable 
seeds was somewhat below the average of recent seasons. Onion 
and carrot, however, show a slight, and parsnip a very consider¬ 
able, increase in percentage germination over last season. 

Clovers .—^New Zealand seed shows the highest purity and 
germination It is unfortunate, however, that more attention 
is not paid to the removal of the small-seeded dodder from this 
seed. Alsike was of average quality, but mid-European samples 
produced better figures than usual. 

Lucerne, trefoil and crimson clover showed figures very aitnilar 
to the previous seasons. White clover, however, averag^ rather 
higher germination, but lower in purity. Wild white clover eon- 
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tained a larger percentage of impurities than usual. Sainfoin 
showed a marked drop in both purity and germination. 

Oraases .—^Perennial ryegrass was of average quality, hut 
Italian ryegrass was below the average. It is worthy of note 
that over 60 per cent, of the Italian ryegrass samples contained 
1 per cent, or over of injurious weed seeds, whereas this figure 
has previously never excseeded 40 per cent. Cocksfoot was of 
rather better quality than usual, and particularly firee from 
injurious weed seeds. The average purity of meadow fescue 
and dogstail also showed an appreciable increase. Timothy was 
of average quality. Other grasses call for little comment; they 
all show a high percentage of impurity, but this in all cases 
consisted almost entirely of chaff. 

An account of the administration of the Seeds Act, 1930, 
during the year 1923-38 will be found at p. 822. 

Seeds are perhaps more variable in quality than £iny other 
goods the farmer has to purchase. The purity of seeds varies 

_ ... according to the manner of growth of the 

930 methods of harvesting 

' ' and cleaning it, and the germination power 

varies with the weather during the period of growth—especially 
at the time of harvesting—as well as with the method of har- 
vc<»ting and storing. 

The Seeds Act, 1920, makes it compulsory in the case of a 
sale of any of the principal kinds of grass, clover, field or garden 
seeds, for the seller to state in writing certain essential par¬ 
ticulars as to the quality—including the percentage purity, 
percentage germination, and the presence of injurious. weed 
seeds. 

Farmers, when buying their seed, should ensure that they 
receive this statement, to which they have a statutory right. 

It is most important for farmers to note that in sdling seed 
corn, or any of the scheduled kinds of seeds intended, for sow¬ 
ing, such as red clover, tares, etc., they are in precisely the 
same position as a seedsman, and are bound to supply the 
same guarantee. Thus, a farmer selling a sack of home-grown 
clover seed to a neighbour for sowing must, in the first place, 
have a sample tested, and supply the buyer with a copy of the 
result not later than the date on which the seed is delivered. 
Any farmer can have the required test made at the Official 
Seed Testing Station, Huntingdon Boad, Cambridge. 
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Further information as to ihe particulars required to be 
declared, and of the fees charged at the Official Seed Testing 
Station, are given in Circular No. 728/C.S., copies of which 
may be obtained free on application to The Secretary, Ministry 
of Agriculture and Fisheries, 10, Whitehall Place, London, 
S.W.l. 

»*»»»» 

In the June number of this Journal an article entitled 
“Village Life and Country Industries’’ was prefaced by a 

The Eural Indus* explained that 

tries Intelliffenee article was the first of a series on Bural 

Bureau and its which was in course of pre- 

T paration by the Rural Industries Intelli¬ 

gence Bureau. It was intended that all 
these articles should first appear in this Journal, but would be 
subsequently available in the form of reprints on application 
to the Bureau. 

Since the issue of that number, which also contained a 
shorter article entitled “Hurdle Making by Machinery in 
North Wales,’’ other articles on rural industries have been 
published herein. It has subsequently transpired, however, 
that the Bureau, in view of the large amount of information 
which is now reaching it on various subjects, has found it 
impossible and undesirable to attempt to compress these 
articles within such uniform limits as would make their in¬ 
clusion in the Journal possible. For reasons of space, there¬ 
fore, it has proved impracticable to include in the Journal 
certain ^articles on subjects which are not of general interest to 
the farming community. These articles have consequently 
been issued directly by the Bureau in printed form and uniform 
with the reprints of articles from this Journal. 

The practice of including articles in the Journal neverthe¬ 
less will continue to be followed as far as possible (vide “ Mat 
Making’’ in the present number), but it may be desirable at 
this stage to furnish, for the benefit of interested readers, a 
list of leaflets issued up to date. In the following list, leaflets 
marked with an asterisk have already appeared in these 
pages:— 

* Villaee Life iitid Country Indnatries (Leaflet No. 1). 

* Hurdle Makin^r by Machinery in North Wales. 

* Straw Ropes and Straw Envelopes (Leaflet No. 2). 

Peat Firelifirhtera (Leaflet No. 3). 

The Village Blackwnith and His Outlook (Leaflet No. 4). 

* Walking Sticks (I,caflet No. 5). 
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Saggeotious and Opportunities £or the Uural Woodworker (Leaflet No. 0). 
Haudloom Weaving and Uandspinning (Leaflet No. 7). 

* Matiuakiiig (Leaflet No. 8^. 

Compressed and Coinpositiuii Firelighters (Leaflet No 9). 

Copies of all the above can be obtained on appbcation to the 
Burad Industries Intelligence Bureau, 268-262, Westminster 
Bridge Boad, London, S.E.l. 

After ri.sing slowly for three months, the general index 
number of the prices of agricultural produce fell sharply in 

•Pli® Amdmiitnrai O®*®*^®*”* owing mainly to the much lower 
T E w** level at which hay of this season’s crop is 

ex um er. ggjjjjjg compared with the prices of 

the 1922 crop. There was also a sharp fall in the index num¬ 
ber for fruit, which is now based on apples only, whereas in 
September plums and pears, which were relatively very dear, 
were on the market. The general index number for October is 
51 per cent, above pre-war. and is thus back at the same level as 
in .Time, and is 5 per cent, lower than a year ago. 

The following table shows the percentage increase in each 
month since January, 1920 :— 

PSBCICN’rxOE InCRKASB COMPARKD with the AVEB.VOE of the CORBESPONDINd 

Month in 1911-13. 


Month. 


1920. 

1921. 

1922. 

1923. 

January ,,, 


200 

183 

75 

68 

February ... 


19.5 

167 

79 

63 

Mai'cb 


189 

150 

77 

59 

Apiil 


202 

149 

70 

54 

May 


180 

119 

71 

54 

June 


..1* 175 

112 

68 

51 

July 


180 

112 

72 

53 

Au/irust . . 


193 

131 

67 

54 

Sept ember 


202 

116 

57 

56 

October 


194 

86 

59 

51 

November 


193 

79 

62 

— 

December 


184 

76 

59 

— 


The average price of wheat remained unchanged at 8s. lid. 
per cwl., but as there was a slight fall in October in the pre¬ 
war period, the index figure advanced by one point. Barley 
declined by 3d. per cwt. and oats by Id. per ewit., against a 
rise of 2d. per cwt. between September and October, 1911-13, 
and the index number in each case declined by 5 points to 25 
per cent, above pre-war. As compared with a year ago eaeh 
cereal is cheaper by 8 to 6 per cent. 

Most of the hay on the market daring October was of this 
season’s crop, and no donbt owing to the heavy yields tikis 
year, prices of new hay are mnch lower than those which have 
ruled for old hay. Clover hay is realising about 18 per cent. 
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more than in 1911-IS, whilst meadow hay prices are at the pre¬ 
war level, hay being now relatively cheaper than any other 
class of agricultural produce. 

Following the sharp fall in the latter half of September, 
potato prices have been fairly firm throughout October, and 
during the last two weeks a hardening tendency was in evidence. 
The index figure, however, shows a decline of 18 points on the 
month, the average price in October being 62 per cant, above 
pre-war, which compares with only 8 per cent, above in October, 
1922. 

The price of fat cattle has varied very little since the middle 
of August, and during October averaged 44 per cent, above 1911- 
18. or a little over 3 per cent, less than a year ago. Fat sheep 
prices have hardened during the last three weeks, and averaged 
76 per cent, above pre-war in October, a rise of 4 points on 
the month. Fat pigs, on the other hand, which have been 
in large supply and affected by the decline in the price of bacon, 
have become cheaper, and declined by 7 points on the month to 
48 per cent, above 1911-13. A year ago fat pigs were selling 
at 85 per cent, above pre-war prices. 

As is usual in October the price of dairy cows advanced, but 
this year the rise was sharper than before the war, and the 
index figure rose from 52 per cent, to 61 per cent, above pre¬ 
war. The markets for store cattle have teen disorganised in 
some districts by foot-and-mouth disease restrictions, but with 
the autumn demand increasing,'prices have hardened somewhat. 
The rise has, however, been relatively the same as before the 
war. and the index figure remains unchanged at 27 per cent, 
above .1911-18, Store sheep were also dearer in October, but 
the rise was not so great as usual, and the index number shows 
a fall of 10 points to 99 per cent, above pre-war. Prices of store 
pigs have declined in sympathy with those of fat pigs and were 
82 per cent, above 19li-f8 in October against 95 per cent, above 
in September. It may be mentioned that the index figures of 
dairy cattle and store stock are not taken into account in, calcu¬ 
lating the general index number for all classes of agricultural 
produce, as store stock when sold simply pass from one farmer 
to another. 

Winter milk prices came into effect at the beginning of 
October, and the average contract price in October was 72 per 
cent, above pre-war; a year ago the increase was 90 per cent. 
In the case of both butter and cheese the rise in price in October 
was sharper than usual, and the index figure for butter advanced 
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bj 5 points and for cheese by 2 points on the month. Cheese ia 
80 per cent, dearer than in October, 1922, but butter is 6 per 
cent, cheaper. Eggs are now very dear, and during October 
averaged 92 per cent, above pre-war, but were 6 per cent, cheaper 
than a year earlier. 

The following table shows the average increases during recent 
months in the prices of the principal commodities:— 

Pebcbntaob Increase as compared with the Average Prices nui.ivo in 
THE CORRESPONDING MONTHS OP 1911-13. 



1922. 



1923. 



Commodity. 

Oct. 

June 

July 

August 

Sept. 

Oct. 

Wheat 

24 

38 

39 

29 

19 

20 

Barley 

29 

17 

12 

9 

30 

25 

Gate. 

33 

41 

41 

30 

30 

25 

Fat cattle 

49 

52 

45 

46 

45 

44 

Fat sheep 

90 

83 

72 

76 

72 

76 

Fat pigs 

85 

69 

54 

52 

55 

48 

Dairy cows ... 

69 

50 

49 

51 

52 

61 

Store cattle 

30 

31 

28 

28 

27 

27 

Store sheep ... 

106 

114 

109 

101 

109 

99 

Store pigs ... 

136 

130 

113 

102 

95 

82 

Egga. 

104 

40 

36 

68 

75 

92 

Poultry 

77 

87 

79 ‘ 

61 

67 

65 

Milk. 

90 

53 

67 

67 

67 . 

72 

Butter 

71 

33 

37 

48 

56 

61 

Cheese 

36 

44 

54 

67 

74 

76 

Potatoes 

3 

— 31* 

66 

80 

75 

62 

Hay. 

45 

42 

38 

34 

32 

7 



Decrease. 




a 


» 


m 

• 



The agreement of the Cheshire t^mmittee. which wsis due to- 
expire on 81st October last, has been extended up to SOth April, 
-- 1924. The terms provide for payment to 

-_a 64-honr week, with overtime at 9d. per 

Agneuitiue. iioiu 

The Lancashire Committee has decided to extend the period 
of operation of its last agreement from Slst October last to the 
end of January, 1924. The weekly rates of wages for adult male 
workers for the normal working hours are as follows :—Sonthem 
Area: special classes. SSs.. other workers S2s. 6d.; Northern 
Aina: special classes 87s. 6d., other workers, 85 b.; Eastern 
Area: special dasses 40s. 

The ^mmittee for Shropshire has. also agreed to maintain 
wages at their present level, the agreement due to expire at the 
end of October last having been extended up to 1st March, 1924. 
The rates are 80s. for a guaranteed week of 54 hours for able- 
bodied adult male workers, and 9d. per hour for Sunday work; 
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THE BACON PIG. 

There is in this country a large demand for bacon of the beet 
quality—a demand which is at present inadequately satisfied by 
the British producer. There has been a considerable expansion 
in pig-breeding since the War, but the output as yet does not 
even meet the demand for fresh pork, still less for pigs to be 
conveited into bacon. The rearing of pigs offers one of the most 
remunerative opportunities open to the British farmer, and is 
still capable of great expansion, especially in view of the low 
prices ruling for cereals and other farm crops upon which the 
pig may be fed 

It is not the purpose of this article to discuss the various 
alternative methods of pig-keeping that may be adopted or tlie 
relative advantages of pork and bacon production. These must 
be determined by the conditions of the farm and the local 
market. The farmer who sets out to produce bacon pigs should 
breed and feed with the object of turning out a uniform product 
of the tj'pe that can be converted into first quality bacon with 
the least amount of 'waste. It may be emphasised that a pig 
suitably bred for the bacon manufacturer is usually an excellent 
pork pig: but it does not follow that a pig which may be killed 
for pork js of suitable structure for first quality bacon. 

Strong representations have been made to the Ministry by 
the bacon curers that they are unable to obtain sufficient pigs 
of the right quality to enable them to keep their businesses 
running at full power, and that in particular they receive sin 
undue proportion of pigs which cannot be converted into first 
quality bacon. It is stated that in other countries, notably 
Denmark and Sweden, where pig rearing has been organised 
for the production of bacon, as many as 75 per cent, of the 
pigs sent to market are convertible into first-class bacon, 
largely as a result of aiming at a standard type, whereas in 
England, doubtless partly owing to the numerous breeds and 
crosses, the proportion is no higher than 25 per cent. A large 
proportion of the pigs in the remaining 75 per cent., although 
of good quality, are too fat and heavy for first-class bacon. 

In some respects the responsibility for this undesirable stiite 
of things rests with some of the bacon curers who have paid 
upon a basis of weight alone without reference to the suita¬ 
bility of the carcass for bacon production, but the Ministry is 
aware that certain firms of bacon curers have now become 
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selective in buying and are adopting an improved method of 
payment. 

The Ministry considers that the development of the bacon 
industry and the production of the right type of bacon pig 
will depend upon the financial inducement offered to the farmer 
by the bacon curer for the supply of graded pigs at recognised 
graded prices. The farmer, t^, should realise that by helping 
forward the baoon industry he is stabilising prices for himself. 
The producer, the curer and the retailer are all equally in¬ 
terested in the industry, and equally responsible for increasing 
and improving the supply of English bacon. They are, in fact, 
partners, and the interest of each is bound up with that of 
the others, and close co-operation between them is essential. 

The Bacon Pig.—The ideal bacon pig should conform to the 
following standard:— 

1 . Bach\ —Lon^^ anil level, with rihs well sprung. 

2. Sides —Level unrl moderately deep. 

3. Hnmx. —Broad, wide and deep to hock. Tail wet high. 

4. Bfllt/ nmJ Flank .—Thick with straight underline. 

5. Shoulders. —Light, and on a line with forelega helow’ and with aides 

laterally. fVee from wrinkles and coarseness. 

0, Flank .—Aligned with the sides. 

7. Flead^ Neck and Jowl. —Light. 

8 . Leys. —Shoit, and set wide apait. The pig should stand will up on 

the tips of the toes. 

9. Bone. —Fine. 

10. Flesh. —Finn, without excessive fat. 

11. Skin. —Flee from coaiseness and wiinkles. 

12. Hair —Fine. 

There should be no rolls of coarse fat at the jowl or over 
the neck, and no depression between the hams at the root of 
the tail, as this indicates excessive fat. The pig should be 
full and firm behind the elbow, and the flank, which should 
be thick, should handle firm. The streak cannot be too thick 
so long as there is a proper proportion of lean to fat. The fat 
part of the back should never exceed 2^ in. in thickness, and 
may he as little as in. in thickness. Fineness of bone is 
of great importance. 

The size calculated to produce the best price is the medium 
bacon pig producing sides when cured of 56-65 lb. in we^bt, 
i.e., a pig approximately 220 lb. live weight or 160-165 lb. dead 
weight. Such pigs should be ready at about seven months old. 
Heavier pigs, up to 260 lb. live weight, find an outlet in the 
Midlands and the North, and many are absorbed by the ham 
and cutting trade, the loin being sold for pork and the hams 
and bellies cured for bacon. Animals over 260 lb. live weight 
are not likely to sell at higher prices than fat sows, llie 



790 


Thb Baooh Pio. 


CDbo., 


farmer should acquaint himself with the w^ht desixed by the 
bacon curer with whom he deals. 

Breeds and Breeding. —The ideal bacon pig can be raised in 
many ways from the various English breeds. It is genetaUy 
agreed that the bacon type of pig can best be obtained as a 
£rst cross, using one of the large breeds to attain length of 
side. It is rarely wise to go beyond the first cross, as with a 
second cross the progeny often fail in uniformity of type. As 
an example of a suitable cross, many rearers of bacon pigs use 
Large White boars for their length of side, with a Middle 
White sow to secure more rapid growth and a better ham 
and streak. A cross the other way about also makes a very 
good bacon pig. The bacon pig can, however, be obtained 
from other breeds and crosses provided that the breeder keeps 
in mind the type outlined above. Owing, however, to the 
presence of black pigment in the mammary glands of certain 
races of black pigs, producing the so-called “seedy cut’’ in 
the streaky, wholly black pigs should be avoided, unless, as 
seems possible, strains can be selected which do not show 
“seedy cut.’’ The progeny, however, of crosses when one 
parent is pure white rarely show "seedy cut’’; for example, 
Large Black sows crossed with a Middle White boar, or Large 
White over Berkshire yield pigs which are mostly white or 
blue and white and are less likely to show “ seedy cut.’’ 

Feeding. —The feeding of pigs for bacon is not dealt with 
fully here. It will be sufficient to' emphasise the fact that bacon 
pigs should not be too fat but should show a good proportion of 
lean, > and that foods tending to produce soft fat should be 
avoided. An excess of swill or too much maize or linseed tends- 
to produce an undesirable quality of fat. The use of fish meal 
is risky. Fish meal should only be employed when the 
farmer can make certain (1) that lie obtains the right kind 
of white fish meal; (2) that the man in charge of the pigs will 
only feed to each pig the strictly limited amount which can 
safely be fed without tainting the flesh. Even this limited 
use of fish meal is undesirable after the pigs reach about 
100 lb. live weight, but in any circumstances the use of fish 
meal should be discontinued four weeks before the pigs are 
sold for slaughter. The use of the wrong kind or of an exces¬ 
sive quantity of fish meal, or fish meal used too dose to the 
killing time results in a taint in the flesh of the pig which 
renders it absolutely unfit for bacon. Cod liver oil is perhaps 
even more dangerous. 
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PIG-KEEPING. 

IV. 

W. A. Stbwabt, M.A., B Sc. (Agr.), 
Northamptonshire Farm Institvte. 

Selection, Feeding and Management of Breeding Stock; 

Open air Pig-Keeping on Grass and Forage Crops; 

Supplementary Rations; Methods Employed in Folding. 

Selection ol Breeding Stock. —^In purchasing their foundation 
stock, there are several courses open to those starting pig-keep¬ 
ing. Figs can be bought in the ordinary market,, or at pedigree 
pig sales, or privately. The first method is least to be recom¬ 
mended, because the buyer is usually unable to learn enough 
about the pigs’ ancestry. He does not know whether they may 
or may not have been in contact with disease. He may not even 
know the farm from which they have come, and it is important 
that he should have information on these points. For those 
reasons private purchase from reliable sources is perhaps most 
satisfactory. 

At pedigree stock sales, pigs are often offered in very fat 
condition. Superfiuous fat fills up many hollows and smooths 
down many humps, and with an outside covering of fat, pigs 
can be made to look attractive to would-be purchasers. Certain 
buyers are impressed by the size and apparent substance of 
fat heavy animals and good prices have been obtained for them. 
In addition to obscuring faults, superfluous fat has other dis¬ 
advantages. If deposited in excess in the reproductive organs, 
it may seriously impair the breeding capacity. If deposited in 
the udders of females, it may interfere with milk production. 
If a sow farrows in this over-fat condition she is much more 
likely to be lazy and clumsy and to lie on her pigs. The practice 
of offering very fat pigs at sales of breeding stock should be 
discourag^. 

A clever judge can recognise a good pig even when it is in 
'' the rough ” or in ordinary breeding condition; a poor-judge 
can only appreciate an animal when it is fat. The services of 
the former may be very helpful to a beginner in choosing his 
foundation sfock. It should be clearly understood that there 
is a difference between fatness ” and “ fitness." A well- 
bred pig which has been suitably fed and managed will have 
tfaaf " fit," attractive appearance which is secured by an even 
•covering of firm flesh and by that nice *' bloom " of coat mid- 
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skin which is associated with good health and vigorous and 
sound digestion. 

Animals intended for breeding should be selected from uniform 
good sized litters. The dams should be good milkers, and 
healthy, good tempered and careful mothers, active foragers and 
typical of the hre^ to which they belong. 

If possible, the purchaser of breeding pigs should see their 
sire in order to learn whether he is a good specimen of his 
breed. He should also see as many of bis litters as ^Hjssible, 
to enable him to form an opinion as to his breeding capabilities. 
The progeny of a coarse, strong-boned, rough boar should be 
avoided, as it is possible they may be deficient in quality and 
lack early matuiHty. 

Gilts selected for breeding should have not fewer than twelve 
teats, and they should have a reasonable standard of weight for 
age, taking into consideration the amount and nature of the 
food which they have been receiving. If possible, gilts of six¬ 
teen weeks old or upwards should be selected, because with 
younger animals it is more difficult to form a reliable idea as to 
how they are likely to develop. In-pig gilts are usually a good 
investment as they are near profit, and yet have the whole of 
their productive lives in front of them. 

At sales the older sows are sometimes well worth the money 
they realise, and if one can find out beforehand what sort of 
breeders they have been, and if their udders are still sound, 
they may prove an economical purchase. On the Moulton Experi¬ 
mental Farm an old sow bom in 1916 reared litters up to 1928, 
and another bora in 1918 has reared twenty-seven pigs in her 
last three litters. It is a common opinion that sows should be 
discarded for breeding after their fourth litter, but provided 
the sow is breeding well, it would seem advisable to breed from 
her as long as she will produce profitable litters. 

It cannot be too strongly emphasised that in selecting founda¬ 
tion stock, the buyer should keep in min'd the importance of 
breeding uniform pigs. The females should therefore not only 
belong to the same pedigree breed, but they should be in them¬ 
selves as uniform as possible. Further, pedigree pigs will pro¬ 
duce thriftier offspring than mongrels. There is everything 
in favour, therefore, of keeping pedigree breeding stock whether 
one is to produce pure breds or first crosses. 

In selecting a boar one should try to get an animal conform¬ 
ing as nearly as possible to the standards already laid down, 
hut in addition, he should be of a type likely to correct in his 
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ofbprmg the prevailing faults of the sows. An active boar 
that champs and fpams at the mouth when brought near another 
boar, and which exhibits signs of keen sexual excitement when 
near a sow which is in season, is likely to prove a sure stock 
getter. An animal which does not readily show sexual excite¬ 
ment may prove slow at service or may refuse to serve altogether. 
A savage boar is undesirable, both because he is difficult to 
handle and because he may breed restless and troublesome pigs. 
A boar should be fit for service at 8 to 10 months old. 

The correct age at which gilts should be mated is a matter 
on which there is some difference of opinion, but on the average 
a gilt should be fit to serve at about ten months old. If served 
at eight months, which is a usual age, she is apt to remain 
undersized and will have difficulty in rearing sufficiently well 
a fair-sized first litter. If, on the other hand, she is not mated 
till one year old. which is the common practice in many of the 
pedigree herds, she may become overfat, and there is then 
greater difficulty in getting her to settle to the boar. In addition, 
at the times when she is in season before service, and more 
particularly after she has attained the age of ten months, she 
is usually very restless and excited. The body temperature is 
temporarily raised, and after she goes off season there appears 
to be a genei'al lowering of vitality, with the result that she is 
then more liable to contract a chill or other illnesses. 

With regard to the feeding and management of breeding stock, 
the main point of importance is to keep them in healthy, active, 
fit condition without allowing them to become too fat. Plenty of 
exercise, attention to the provision of a fairly easily digested 
ration with a sufficiently narrow albuminoid ratio,* and an 
adequate and regular allowance of green food or roots, should 
go far to secure the desired condition. At about a fortnight 
before the sow is due to farrow, she should be put in the stv m: 
hut where the litter is to be bom. She requires some little 
time to become used to new quarters—^many unsuccessful farrow- 
ings are due to putting the sow in fre^ and unfamiliar surround¬ 
ings too near the time of farrowing. 

From the time a sow is put in her farrowing pen she should 
be fed on about 4 lb. per day of a special ration suitable for 
farrowing and suckling sows—^that is to say, a slightly laxative' 
ration with a narrow albuminoid ratio, and preferably containing 
10 per cent, of bran. The percentage of barley or maize meal 
ribould not exceed 25 per cent., and an effmrt dionld be made 

* Tin* Jotantal, Ootolwr, 1928, p. 6S0. 

B 
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to secure for her a daily supply of fresh green stuff. The 
farrowing pen or hut should be about 9 ft. ^qiwe-, and a farrow¬ 
ing rail 9 in. from the ground and 9 in. from the wall is useful 
in preventing the sow from lying on her pigs. Short chaffed 
straw is recommended for bedding, as the little pigs are less 
liable to get entangled in it than in long straw, and are thus 
less likely to be smothered. 

A sow that has been treated in this way should farrow, without 
difficulty, and cases where interference or assistance is necessary 
on the part of the herdsman are found to be extremely rare. 
The herdsman should be discouraged from interfering with the 
BOW, and it is only when it has become clear that there is some 
abnormal condition, that any interference is justifiable, and this 
should only be carried out after the most careful disinfecting of 
the hands and arms in a sufficiently strong antiseptic. Before 
the hand is inserted in the vagina or passage, it should be 
smeared with oarholised vaseline. The cleanse or placental mem¬ 
branes should be removed from the sty to prevent the sow eating 
them. After a prolonged or difficult farrowing tlie sow might 
l>e given her first meal warmed to the temi)erature of the body. 
Warm milk answers excellently. 

For the first few days after the birth of the litter, care should 
be taken that the sow is not overfed. Overfeeding or the employ¬ 
ment of a ration which is not sufficiently digestible will interfere 
with milk production, or in serious cases induce that abnormal 
condition of fever which results' in the sow eating or destroying 
her pigs. After careful investigation of this matter of sows’ 
" savaging ” their pigs, the writer can say that he has found 
this to be very rare where proper care and attention is given 
to the feeding and management of the farrowing sow. 

Wlien two litters are to be obtained annually, possibly the most 
suitable months for the litters to be bom are January to March, 
and July to September. In herds where contracts are made 
to supply regular numbers of pigs to butchers or bacon factories, 
it may be found necessary to have sows farrowing all through the 
year, but wherever possible November and December should be 
avoided. The most suitable age for weaning pigs is 10 weeks— 
Ibis allows the little pigs a very fair chance, and if the sow is 
served the first time she comes in season, which will be about 
the fourth day after the pigs are weaned, it will enable litters 
to be obtained at intervale of approximately six months. 

The satisfactory rearing of little pigs is the most difficult part 
of fHg-keeping, and on it depends to a great extent the success 
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of the whole pig-keeping enterprise. The aim should be to keep 
the little pigs going on without check or disorder. If the sow 
has farrowed in an open hut with a run attached, the little 
pigs will soon venture out into the sun and exercise themselves. 
Exercise and fresh air aid digestion and sharpen the appetite, 
and when the sow is confined to a sty she should be allowed 
to go out of doors with her pigs as early as possible after farrow¬ 
ing, allowing for weather conditions. As soon as the little 
pigs will eat they should be fed apart from the sow with a ration 
which is specially adapted for them. With a little ingenuity, 
means can usually be devised for feeding the-little pigs separate 
from the dam. In a yard or out of doors, the trough or feeder 
can be placed in a small enclosure made with four posts and 
rails so that the little pigs can get to the trough without the sow 
being able to steal their food. Unless the little pigs are on 
grass or arable crops they need green stuff or roots at the earliest 
age they will eat such food. When young pigs are fed in this 
way on dr}' food, and care is taken to provide them with sufficient 
liquid either in the form of water or separated milk, they seem to 
do better on dry than on wet feeding. 

Open Air Pig-Keeping. —The fundamental principle of open 
air pig-keeping is that pigs are not confined to sties all the year 
round but are allowed out to graze either on grass, or arable land 
or in w’oodlands. Usually a hut or cheap shelter is provided. 
Open air pig-keeping was not common before 1914. but it had 
been practised in a few herds for some years previous to that 
date. The possibility of its successful application to commercial 
pig-keeping has now been generally recognised, and it has be¬ 
come the established practice in most commercial pig breeding 
enterprises. 

When carried on in woodlands as is frequently recommended, 
there must be very considerable loss of valuable manure unless 
the woodland is made use of afterwards for some special pur¬ 
pose for which the residual value of the manure can be folly 
utilised. The possibilities of such use are not very great, and 
it would seem desirable that on a mixed farm pigs sKonld as 
far as possible be kept on arable land. In the case of very poor 
grassland, however, pig grazing in conjunction with the 
judicious application of artificial manures, notably basic slag and 
lime, has brought about marked improvement. 

There is an absence of exact information on the economic 
side of arable land pig-keeping. On the technical side 
it has been demonstrated that a suitable succession of crops con 

B 3 
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be grown, and the pigs managed successfully while folded on 
them. Arable land pig-keeping has been carried on with success 
by Messrs. Wilkin & Sons, at Tiptree for some years,* and it is 
now being practised to a considerable extent throughout the 
country. Generally speaking, the same crops and conditions 
which are found suitable for the folding of sheep will be suitable 
for the folding of pigs. Pigs show a preference, however, for 
vetch mixtures, clover, lucerne and rape. They do not-appear 
to care for turnips as grown in the Midland counties, but they 
h'ke swedes. Helpful suggestions as to suitable successions of 
crops have been made from time to time by Stanley Wilkin in 
his publications, + and also by J. C. Brown in Harper Adams Col¬ 
lege Beports. A farmer should'have no great difficulty in working 
out a succession to suit the circumstances of his particular farm, 
but where the results of local experience and experiments are 
wanted for guidance he should apply to the Agricultural 
Organiser for his county for information. 


E Wire Ftnci'ng^ 


S/ 

tA 


P ' Wi7»e fenciTi^ 



Mr. Wilkin states that a sow will eat 16 lb. of kale per day, 
a six months old pig 10 lb., and a four months old pig 8 lb. 
Our investigations with regard to green and root crops generally, 
would tend to show that, making an allowance for tramplii^, 
rather higher quantities will be accounted for, say, 20 lb. in 
the case of the sow and 12 to 14 lb. in that of the six months 
old pig. The table given on p. 711 of this Journal, November, 
1928, will show the rate at which these quantities of forage 
crops vrill replace mixed meal in feeding. Taking the above 
figures and the average or estimated yields of different erqps, 
a simple calculation will show the acreage required for a ^ven 
number of pigs. If we take an average crop of thousand-beaded 

* See rhifl Journal^ AugtiRt, 1920, pp. 450, 457. 
t Stanley Wilkin’s Annual, 192B-4,1/- p<Mt free. 
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kale as 16 tons per acre, li sows each consuming and trampling 
20 lb. per day would use cwt. daily, or 1 ton in 8 days. One- 
quarter of an acre of kale would therefore supply green food for 
the above number of sows for 82 days. In-pig sows eating this 
quantity of green stuff would need in addition about 2 to 3 lb. 
of mixed meal per head per day according to their condition. 

The fencing of pigs on arable land may present some diffi¬ 
culty. Iron hurdles on wheels are satisfactory but they are 
expensive, and it is suggested that the fold be laid out with 
two parallel rows of pig wire fencing, and wooden or wattle 
hurdles used crosswise (see diagram on p. 796). To give a 
fresh supply, the hurdles A, B. are moved forward to give a 
straight line with C, D. Next day the hurdles C, D, are moved 
forward and the hurdles C, B, again inserted, and so on. 

Shelters on runners which can be moved by yoking a horse 
to them are found most convenient for folding where frequent 
changes are necessary. To secure the uniform distribution of 
manure, it is essential that the hots and feeding troughs should 
be moved at frequent and regular intervals, preferably daily. 

We do not favour the keeping of pigs in small enclosures with 
permanent grass runs. These grass runs are apt to become 
very foul and muddy in winter or during a prolonged period of 
wet weather, especially near the huts and feeding troughs. It 
has been found that foul runs may become infested with worms 
which are parasitic in the pig. Further, in summer it may be 
difficult to keep the grass closely enough grazed. It is better 
wherever practicable to give pigs a considerable range on grass¬ 
land and if due consideration is to be,given to the improvement 
of the herbage, grazing with other classes of stock will be 
advisable at intervals. It is most important that the grass 
should be cropped down bare at least once a year. Grazing with 
stock other than pigs, or mowing, may be employed to secure 
this end. 
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THE TEACHING OF AGRICULTURE. 

Sib a. DakibIi Hall, LL.D., F.B.S., 

Chief Scientific Adviser and Director-General of the Intelligence 
Department of the Ministry of Agriculture. 

The substance of an address given by Sir Daniel Hail to 
the Agricultural Education Association at Aberystwyth on 
lOtfc July, 1928. 

I CANNOT help feeling that the object of my remarks is still 
somewhat in a tentative condition, and it may be better if I 
reserve a formal exposition of the subject so that all I have 
to say may be regarded by way of stimulus and suggestion 
rather than a direction to a particular action that I should like 
to, see taken. This must be the case with all good teaching. 
The teacher has to work out a method, that method may not 
be a good one for universal adoption, but if a man has worked 
it out for himself and is keen, the very fact of his keenness 
may make that method an extremely profitable one. 

Closer Consideration of the Method of Teaching. —^Wbat I 
have to bring before you is this, put broadly, that the actual 
method of our teaching, whether we teach inside the college 
or the farm institute or whether we teach in the county, 
requires more consideration than it ordinarily gets. We all 
of us in this country begin teaching agriculture in a thoroughly 
haphazard amateurish fashion. 'We go to college and later on 
when we leave, we find ourselves put in front of a class and 
required to teach on our ovra account. I think most people’s 
experieface would be similar to mine; no one gave me a hint 
or suggestion of what methods to follow—I floundered about 
and tried one method after another. 

Many scientific and technical men have a certain scorn for 
what generally may be called the art of exposition, whether 
in speech or writing. In writing I have often occasion to 
deplore the style and quality of the written matter that is put 
out. In teaching I have from time to time listened to lectures 
and classroom instruction, and I do think the teaching might 
be enormously improved if the men thought a little more about 
this matter of teaching as an art in itself, independent of the 
material that is to be set forth, an art which has a code of 
rules and laws of its own. I do not want to lay down methods 
at this moment. Every man will think out his own method, 
but I do want to plead for a consideration of the method itself 
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as something worth thinking about, something by which the 
work—^whether it is in classroom or lecture room—can be 
made more effective. I want you to take it that teaching is 
not a process into which you drop quite naturally, that it only 
involves the doling out of so much information to be got up by 
the class, whereby all the teacher can be expected to do will 
have been accomplished. If that were the case, if there were 
nothing in the functions of the teacher but to hand out a 
certain amount of knowledge, why have any oral teaching <it 
all? Why not content oneself .with books, or vith some kind 
of organisation like the correspondence college? The organisa¬ 
tion of a correspondence college for example can show the student 
exactly what he ought to read, it can set him papers, mark and 
comment on them. The way these colleges flourish proves that 
they can be effective in promoting the acquisition of knowledge 
for examination purposes. In fact one must take it that the very 
existence of these correspondence colleges on a large scale points 
out that there is a defect in the ordinary teaching given in the 
country. If the oral teaching were of the right kind the corre¬ 
spondence college, which gets its results and could not live 
if it did not get its results, would go out of existence. 

To give an illustration of what I mean: you are all familiar 
with one of the very commonest forms of classroom teaching 
in University or University College—^the lecturer who prac¬ 
tically dictates to his students a certain text which he has 
prepared. The lecturer prepares very carefully his lecture as 
a r^sum^ of a particular section of the subject and delivers 
this from the platform so that every student may take it down 
verbatim and get it accurately transcribed into a notebook. 
That form of instruction is very popular, especially amongst 
students. It supplies them with a short cut to knowledge; it 
absolves them from the necessity of reading anything other 
than their notes. They need not buy text-books; still less need 
they compare the different views of other people on the subject, 
and they regard this as a verv profitable form of instruction. 
If they get up the notes which the professor has given them 
they expect to be able to pass the required examination. One 
knows the type of lecture notebook which is produced in that 
way, and I believe in some of the Universities it has consider¬ 
able financial value. That always reminds me of a story of a 
Cambridge undergraduate in the time of a very famous coach 
known as Big Smith. The undergraduate had just come into 
residence and was taking counsel with some senior friends 
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as to what course to pursue, should he read for Honours or a 
Pass. He asked what was the difference between a Tripos 
and a Poll de^ee. The old hand replied “if you go for the 
Tripos you go to Brown, of Trinity, and he tells you what he 
thinks about it; then you go to Jones, of Jesus, and he tells you 
what he thinks about it; then you go to Tomkinson, of Caius, 
and he tells you what some otW Johnny thinks. If you take 
a Poll you go to Big Smith and he tells you wha^ it is.” 
That is the attitude of the typical undergraduate; be wants 
positive knowledge delivered to Jbim in neat little packets ready 
to be handed over the examination counter. I submit, how¬ 
ever, that the teaching of that kind will eventually be replaced 
by the gramophone. It would be cheaper to the University to 
replace such professors by gramophones. 

Of course there is the converse of the process, where the 
lecturer refuses to allow his students to take a note at all. 
That was my own practice in the later days of my actual 
teaching career. T was asking my students for their attention; 
I did not want them to divert their attention by taking notes. 
The object of my lecture was to impart a point of view and to 
get my students to apprehend the principles of the subject. 
So far as notes went it was my practice to issue a typescript at 
the end of the lecture, which contained subject headings, tables 
and diagram^, and references to the text-books indicating where 
details of the matters dealt with could be found. I do not 
say mine was the right way biit it was an attempt to teach, 
whereas the other way is only an attempt to supply informa¬ 
tion. I throw out that as an illustration; the point I want to 
make i6 that the mere process of teaching does require thinking 
about. 

On the other side let us take the outside lecture, the lecture 
that every college or institute teacher is required to give from 
time to time to audiences in villages and country centres. As a 
rule the preliminaries are organised for him; he walks into 
the place and is rather apt to suppose that if he delivers the 
lecture and the people do not leave the room in too large 
quantities during the process, that his method is good. If the 
audience falls off during the lecture course, be blames the 
organisation 

But we have to ask ourselves whether the lecture method 
is suited to the village audiences at all, whether the type of 
teaching we have to do in the countieB has not got to start 
from an entirely different point of view. I want to suggest that 
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the prime effort of the extra-mural teacher must be in some 
way to drag the members of the audience into the fray them¬ 
selves. They must be led to become active participators in 
the process of education. You have not much time in dealing 
with an audience of that description; you are running over 
the whole of agriculture, perhaps in six lectures and you only 
have time for stimulus. The technique of the process by 
which you can get your pupils to read and work for themselves 
does require a good deal of consideration. Put yourself the 
question, ‘‘ How am I to get my audiences to help themselves? 
I, in charge, can only help people, I cannot teach them; I can 
only point out the lines upon which they can teach themselves.” 

How we can Improve our Methods of Teaching. —1 take 
these as illustrations of the kind of subject I should like to see 
discussed, the methods of teaching inside and outside the 
college, how, by thinking for ourselves, we can improve our 
own methods. I want specifically to suggest the question of 
how the subject of agriculture itself ought to be treated in 
our Colleges and Farm Institutes, etc., because there I can 
see perhaps the greatest opening for better technique and indeed 
for some considerable reconstruction of our aims in teaching 
agriculture. 

T think we are inheritors in this country of rather a mistaken 
tradition. I know quite well SO years ago when colleges began 
to start in Great Britain for the teaching of agriculture, the 
general idea of their founders was that agriculture could be 
regarded as an assembly of applied sciences. There was 
chemistry, botany, zoology, geology and so forth, all sciences 
throwing light upon the growing of crops and the feeding of 
animals. If we first taught these sciences to agricultural 
students and then the application of those sciences to agricul¬ 
ture, we were teaching agriculture. You may remember lihat 
the first Cambridge diploma did not proceed further than that. 
It was content with an examination in applied sciences and 
treated agriculture itself as one of those rather mecbanicid 
extras which are pursued in practical life but whieh should 
hardly concern the university. So I think we were given a set 
towards the treatment of agriculture as just an assembly of 
applied sciences, and it was conceived that we could bring 
out a fanner by grounding the youth thoroughly in chemistry, 
botany, zoology and so forth. 

Now agriculture is a subject sui penem, smnething quite 
distinct firom an applied science; it has its own technique bed 
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methods and its own fundamental science, which is neither 
chemistry, botany nor zoology, nor anything of the kind popu¬ 
larly termed science. It is accountancy which lies at the basis 
of the teaching of agriculture, and as pure chemistry is the 
grammar of the agricultural chemist and botany of the agricul¬ 
tural botanist so is accountancy the grammar fundamental in 
the instruction of the farmer. 

The Object of our Teaching. —^If we start ofi with that 
somewhat one-sided statement we shall get a little nearer to 
what is the right form of teaching. Let us begin by asking 
ourselves what we are after when we are dealing with the 
young men in an agricultural college. What is our object; 
what are we going to try and turn out? I think it is agreed 
that we are not thinking of turning out teachers, officials or 
that kind of man; we are thinking really of turning out a 
thoroughly equipped farmer and we want to ask ourselves what 
we mean by that—a thoroughly equipped farmer under modem 
conditions, and how we can help to ensure that type of man 
by education. We know well the old farmer who has no 
education behind him; he tells the teacher that no-one can 
learn farming in a classroom and that he has no opinion 
whatever of book farmers. The answer is not easy, but I think 
we can remove that kind of reproach if we take our teaching 
of agriculture from a somewhat different angle. What he 
means is that success in farming depends upon a number of 
qualities which are personal and many of which are only 
obtained by experience. If a man has no will or determina¬ 
tion, if he lacks a certain firmness about making a bargain, 
of course he cannot become a successful farmer—and none of 
the efforts of the educator are directed towards 'giving these 
qualities. 

Still, putting aside these inborn faculties and the essential 
matter of experience, what does characterise a good farmer 
as distinct from a bad farmer? We can sum it up in one word 
—management. The good farmer not only knows what work 
has to be done, what good wook is, the technique of growing 
his crops and breeding cattle, etc., but he knows how most 
effectively to dispose of the staff of labour that he has on that 
particular land. His job as fanner is a manager. The agri¬ 
cultural college is dealing mainly with men who are going to 
be managers of labour, directors of other people’s work. They 
are not going to do manual work themselves, except perhaps 
in their younger days, but in the main they are going to be 
heads and not hands. 
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Devaloping the Idea of Management.— When you turn to 
compare the successful with the unsuccessful farmer you will 
probably find in a great many cases that the question of 
financial success depends upon this disposal of labour more 
than anything else. We may sum up the object of the agri¬ 
cultural college as the training of managers. That being the 
case what I want to submit to you is that we must direct our 
teaching to that end. 

Suppose we turn to one of the most successful text-books on 
agriculture that we have in England, the late Professor 
Fream’s—almost the only widely distributed text-book that 
has been written in English on agriculture—do you find that 
point of view, management, set oul from the beginning of the 
book to the end? There may be an odd chapter or two about 
it, but in the main the book is concerned with the description 
of the materials of the farmer. You are told how to 
d’scriminate between fescues and poas, hop trefoil and yellow 
clover—^just the kind of things that are so much taught and 
learned by the agricultural student and so heartily despised 
by the old type of farmer. The old farmer is wrong; you 
cannot know too much of anything. None of these descriptive 
points are without their value, only they cannot replace the 
other things, the vital study of the economics of a farm and 
its management. That is the point that I want to bring 
forward in these remarks. 

The teaching of agriculture as I have seen it, and I speak from 
experience, is far too much a mere matter of description. It 
may not even be descriptive of the kind of farm the teacher 
knows himself, it may be a discussion on the old systems of 
farming. It is not unknown that men continue to teach the East 
of Scotland form of agriculture as described in Stephens’ “ Book 
of the Farm ” as the only method of successful farming. It may 
have had little to do with the farming that was going on round 
about the college, having been worked out on a different rotation 
and for a different soil and climate. Let us have done with this 
purely descriptive teaching of agriculture. 

The teaching of agriculture should be to an increasing degree 
a matter of personal experience, and it should be in every district 
largely based upon what is going on round about the college. 
It should begin as a description, so far as it is descriptive, of 
the farming practice amongst the people the student comes 
from; that is the first thing; let us localise our teaching. In 
this way the teacher can introduce the element of pecsoita! 
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investigation; he begins by finding out what tiie people lottnd 
about are doing, that will lead him to oomparisons of their 
methods with other people’s methods. He can fall back on the 
standard system of his text-book, compare it with the k>cal 
system and discuss the difference that he finds between the 
two. The critical faculty is brought into play. 

But we must go a step further if we have in view manage¬ 
ment, so that the student, when he leaves college and ^egins to 
work on his own account, shall be in a position to be critical 
of the work that he gets done, and not iperely in the hands of 
his foreman or bailiff. We must not be content merely with 
describing. We must ask ourselves about each of the processes, 
how many men, how many horses, how much time, what will it 
cost step by step, and criticise these costs in the light of the 
results. Here the real critical process comes into play. The 
agricultural teacher dealing with, say, the potato crop, should 
have acquired for himself, by direct observation, a picture of the 
practice of a successful potato grower under certain conditions. 
He has followed the crop through, he has found out the number 
of men at work and the amount they did, and he is in a position 
to sum up the costs. That alone is a description which may 
be a great help to a student later on. But if he can set alongside 
that a description of the methods of two other equally good 
farmers and in different districts with the details of the alterna¬ 
tive operations, the number of men on the job and the costs, 

I should think he is entering his students in the art of being 
managers. That is the first step. It has not got to end there. 

After the teacher has been through the raising of crops and 
the treatment of livestock as individual operations, he has got 
to get his students into a perception of how a really good farmer 
schemes out his work from week to week, and how, given a 
certain staff at his disposal, he uses them to the best advantage. 
From my own observation of practical farming there lies the 
difference between the successful and the bad fanner—^the way 
in which a good farmer has his work planned out and with a 
given staff always is ready to throw in his strength at the rip^t 
moment. Of course you cannot teach that, but you can awaken 
the student very much to the necessity of thinking it out for 
himself. 

It is in that connection the college farm is going to be most 
useful for the purpose of the teacher. The college farm should 
be run as a practical business proposition wliich is illnstmting 
management and which is a text-book of the teacher in the 
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lessons he is giving. Every student should keep an exact diary 
week by week of the operations that go on on the college farm, 
and it should be a diary with full details. It does not record 
“ March 16th. sowing barley on the lO-acre field.” No, he 
says ‘‘sowing barley on the 10-acre field; wheat stubble 
ploughed in November, wanted more frosts, a httle stale on top 
and wet below.” Then should follow the operations, the horses 
and men to each and the time taken. Further, the teacher 
should be giving the actual cash transactions from week to week. 
The teacher taking his class on Monday morning will say ‘‘ our 
business during this week is so and so, I propose the men shall 
do so and so,” and he shows them how he has schemed out the 
use of his staff during the week and the alternative in case the 
weather is unfavourable. It is in this way we can make our 
agriculture itself scientific, and not merely descriptive of acces¬ 
sory scientific facts which may be of value but which are of 
secondary importance compared with the question of manage¬ 
ment. 

When we get on to the second and third year of teaching we 
have to consider broader economic questions; the reason for 
this or that branch of the business, why we are producing milk, 
why we are fattening bullocks, etc. We can begin with a con¬ 
sideration of the policy of the college farm, for it is the one 
which is close at hand, the one about which the teacher has 
the most details. But neighbouring farmers are generally 
willing to help the college by ^sclosing enough of their accounts 
to give the teacher materials for the discussion of policy. Now 
this means that agricultural teaching should he founded upon a 
system of cost accounting. The future of efficient management 
depends fundamentally upon a good book-keeping sjrstem to 
begin with, and the constant use of that book-keeping to check 
operating costs, so I think that the student must be inducted 
early into the point of view of cost accounting. 

We are apt sometimes to assume that we can describe the 
right method of farming. I do not think there is a right method 
of hurming, there is only a best compromise to adopt under given 
circumstances as regs^s soil, climate, markets, etc. The 
teacher’s object should be to get the student into a critical way 
of examining other people’s work so that eventually he wiU 
pass cm to criticise his own work. The machinery for this is 
cmly to be suiq>lied by a sound system of costing. !!^eref<we the 
teaser of agriculture should investigate oosts for himself so 
as to establish a comparativa system of teaching, comparing 
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A’s melhods with B’s methods and discussing with his class 
bow relatively they arrive at the same ends though one may cost 
a little more. He is then in a position to critidse the whole 
conduct of particular farms, always with the management in 
dew, and the results in cash as the fundamental test of the 
lightness or otherwise of the operation. 

I do not think I need say anything more. I could have 
elaborated, but I rather want to throw out these suggestions 
for you to turn over for yourselves and see if they will not 
strike on your box and modify the methods by which you teach. 
I am convinced that if you think about these points of the 
technique of teaching, you can make your work more effective. 

««««*• 

THE AGRICULTURAL SITUATION IN 
THE UNITED STATES. 

The rapid fall in prices, particularly of agiicultuiul products, 
that has taken place since the War, has been experienced 
with at least as great severity in the United States as in 
Europe. So seriously have the depreciated values of its pro¬ 
duce, as compared with the costs of growing it, affected the 
farming industry, that the United States Government last 
spring called a conference of economists and others to examine 
the situation. Four Committees were appointed to deal more 
especially w'ith the prospects of foreign demand for American 
farm products, the prospects of the home demand, the jHJsition 
of the hog industry, and wheat growing. These Committees 
submitted reports, and a second conference in July last 
approved these reports and drew up a general summary of the 
situation. The following notes represent the conclusions of 
the conference: the data given in the reports have been repro¬ 
duced, but more recent estimates issued by various Govern¬ 
ments are given in brackets, so as to bring the information 
down to the latest date. 

Wheat Situation of the World. —A current crop for the 
Northern Hemisphere moderately larger than that in 1922 is 
indicated. The Committee report that this increase represents 
only a small percentage, adding the caution that it might be 
entirely wiped out, or on the other hand augmented, by 
later developments in North American spring wheat or in the 
crops to be harvested early in the New Year in Australia and 
Argentina. (This caution was justified, for later reports 
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regarding the crop in Canada point to a harveet considerably 
greater than was then anticipated.) 

In the United States this year’s production of wheat was in 
Jnly forecast at 440 million cwt. (the October estimate puts it 
at 419 million), as compared with 4C2 in 1922, and a pre-war 
ayerage of 870 during 1909-13. The Canadian crop was 
regarded as probably being in the neighbourhood of that of 
last year (latest indications make it 87 million cwt. greater), 
when it was 214 million cwt., the pre-war average being 
106 million. 

In Europe, judging by those countries for which data were 
available, it was expected that there would be an increased 
production of 63 million cwt.; while North Africa would yield 
18 million more; in India and Japan there was an iucrease of 
18 million. (The latest data point to an increase over last 
year in Europe, excluding Bussia, of 181 million cwt.; North 
Africa also has better prospects, while little change has to 
be recorded in India.) Taking all these figures together, the 
increase in the Northern Hemisphere was in July estimated 
at about 72 million cwt. (latest returns indicate 150 million 
cwt.). In the Southern Hemisphere, where seeding was going 
on at the time of the report, an acreage about equal to last 
season’s was expected to prove a reasonable estimate (the 
latest Argentine official estimate is for an increase of over a 
million acres in that country). 

While European production is higher than in 1922, the 
latter year was over 100 million cwt. below 1921; nevertheless, 
Europe only imported about 27 million more in 1922-23 than In 
1921-22. The difference between crop deficit in 1922 and 
increased imports was apparently made up by (1) greater 
rye and potato consumption, (2) closer milling extraction, and 
(8) a probable reduction of European wheat stocks. 

As regards Bussia, the Conference consider that, while 
reports are conflicting, it is probable that the areas of wheat 
and rye this yeai are about one-half the pre-war totals, whereas 
the population is two-thirds of the pre-war population.* With 
normal pre-war consumption this would admit of little or no 
export. Lack of farm animals, machinery and fertilisers, 
together with poor transportation, are factors indicating that 
Bussia will not export large quantities of grain in the 
immediate future. 

Owing to the world war there was a very great increase in 
the wheat acreage of the world, outside Bussia and the Banu- 
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biau ootmtries. Before the War, Bussia, Bumania and Bolgaria 
exported more than 100 million cwt. of wheat every year, or 
about SO per cent, of all the wheat exported by exporting 
countries. Owing to the isolation of these sources of supply 
during the War, the acreage in four of the five other principal 
exporting countries increased; since the War it has decreased 
again very slightly. The changes are shown in the fcfi^owing 
table (thousands of acres):— 



/V«. IFar, 

J909-1S. 

IVar Peak, 
1918‘19. 

ms. 

United States 

47.097 

67,437 

58,253 

Canada 

9,945 

18,240 

22,165 

Argentina ... 

16,799 

17,426 

16,081 

Australia 

6,798 

8,882 

9,804 

India 

29,043 

29,642 

30,492 

Total (5 countries) ... 

108,682 

141,626 

136,796 


These five countries are growing 28 million more acres of 
wheat than before the War; and this considerably more than 
replaces the pre-war surplus from Bussia and the Danube. 

The five principal importing countries of Europe (United 
Kingdom, Italy, Germany, France and the Netherlands) whose 
average pre-war area was 84J million acres under wheat, are 
now growing about 81 million acres, having recovered to that 
extent from the low point of 26 million acres reached during 
the War. • 

, It is concluded that the e^^ansion in the wheat area of 
the chief exporting countries, coupled with the decreased 
buying power of Western Europe, is responsible for the price 
situation which now prevails. It is also stated that significant 
changes have taken place in European methods of purchasing 
wheat. Before the War, wheat was bought in large quantities 
shortly after harvest for either immediate or forward shipment. 
Owing to the straitened financial conditions of European con¬ 
sumers, and difficulties incident to a fluctuating exchange, 
there has developed a tendency to purchase more largely &om 
hand to mouth. This increases dependence upon American 
storage and financial facilities, and suggests the necessity of 
producers, bankers and handlers considering the advisability 
of more gradual movement from the forms to meet the new 
methods of foreign purchase. 

The Conference conclude with the suggestion that the 
American wheat grower should take the find positive step 
this antunm to adjust his winter-wheat acreage in accordance 
with the world situation. This amounts to a recommendation 
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to American farmers to reduce their wheat acreage. Since 
this Bqiort was issued, an inquiry conducted by the Depart^ 
ment of Agriculture among 25,000 farmers has elicited repliea 
to the effect that they intend to reduce their winter-wheat area, 
by 16^ per cent. If this were done by all farmers, it would, 
imply a total area under winter wheat in the United States 
of some 89 million acres, whereas in the autumn of 1922 the 
acreage sown was over 46 million acres, of whiclv 89,760,000 
proved to be ultimately harvested, the balance (a higher pro¬ 
portion than normal, however) having been abandoned owing 
to “ winter-fcill.” If the farmers carry out their intentions, 
and if only the average area is winter-killed, it would imply 
an area of rather over 36 million acres actually bearing a crop-. 

Maise and Hog Situation. —A special pig survey was taken 
on Ist June, from which it appears that there was more 
breeding this last spring than in 1922; also inquiries addressed 
to 140,000 farmers elicited the expressed intention to breed 
28 per cent, more sows this autumn than in 1922. Probably 
the amount of breeding will be less than the expressed inten¬ 
tion; last year the increase was only about half that stated in 
a similar inquiry. These investigations have revealed that 
hog producers in the United States are inclining toward 
autumn-breeding, making for a more even distribution of 
marketing throughout the year. The spring farrowings showed 
also that while the increase is due to increases in the Com 
Belt (i.e., the area in which the bulk of the maize is giowiO 
and the western States, many of the important cotton. States 
this year showed a decline, cotton apparently replacing some 
of the maize and peanuts there. As the indications given by 
the similar .survey last year proved on the whole well foxmded, 
it would seem that, on the basis of this year’s survey, provided 
that the mortality is no greater now than last year, the com¬ 
mercial market supply of hogs (over four-fifths of which comes 
from the Com Belt) from the spring crop of 1928, should be 
about as large as that from the spring crop of 1922. If 
expressed intentions as to breeding are carried out; to the^ 
extent of half, as last year, the autunm crop of this year, 
which will be marketed next summer, will be Imrger than that 
of last. However, recent developments may cause farmers to- 
market during July and August a considerable number of sowa- 
that they bad intended to use for breeding this autonm. 

During the last year or so, more hogs have been maricetecf 
than in any other Uke period in history, eight months’ reoords- 

0 
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showing an increase of 80 per cent, over the previous year, 
snd 60 per cent, over a corresponding pre-war period. This 
greatly ^icreased production has been due to the large maiae 
harvests. 

The maize crops of the last three years have been unusually 
heavy, and the price has been very low. To utilise the large 
surplus of cheap corn, hog production has been greatly expanded. 
This increase in hog production has now cleaned up the, unusual 
surplus, with the result that the stocks of 1922 maize on farms 
were in July at about the pre-war average, and prices have 
recovered from their extremely low point. July prospects were 
for a normal 1928 com crop (according to latest official statistics 
Ihese prospects are somewhat imi»roved). Thus the com situation 
does not warrant the maintenance of the very heavy hog pro¬ 
duction of the past year; and if it is maintained, a maize shortage 
may develop by the summer of 1924. 

The history of the past fifty years indicates that there is a 
rough general tendency towards over—and under—^production 
<of hogs in cycles of about 4 years from maximum to maximum. 
From the autumn of 1920 until that of 1922, hog prices were 
high relatively to maize. This high “ com-hog ratio ” 
stimulated heavy breeding, with the results that hog prices fell 
until now (July) they are 25 per cent. l>elow the 60-year average 
ratio. In spite of this shai’p decline heavy breeding has con¬ 
tinued. with the prospects that the unfavourable “ com-hog 
ratio ” of tlie past months will last into 1924. 

Considering the demand for pork and other pig-products, the 
Confefence notes that the quantity in cold storage at the 
moment was not particularly excessive, and thus they conclude 
that there is no slackness in the demand. In the case of lard, 
stocks were below average, and thus the outlook for this was 
quite favourable. The population has already this year con¬ 
sumed 5 lb. of pig-products per head more than in 1922, and 
if this is maintained it would imply an annual consumption of 
85 lb. per head, an amount only once exceeded 15 years ago. 
This heavy consumption may be expected without further serious 
decline in prices, since the active employment of labour has 
supported the pork market far beyond what might have been 
expected from a consideration of the heavy hog production. The 
ability to do so in future dei)endR upon the maintenance of 
favourable industrial conditions. 

The foreign demand for pig-meat has been unexpectedly 
large. The export trade takes approximately 10 per cent, of 
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the total United States pig-products, and Europe has this year 
taken a decidedly larger proportion at a higher price than 
seemed probable. England and Germany still remain their 
principal customers, with considerable quantities also going to 
Belgium and the Netherlands. Britain’s imports of lard have 
decreased, but the Continent has been taking more. 

While the foregoing considerations indicate that the last of 
the 1922 pig-crop will bo readily absorbed by the present market, 
the selling of this year’s pig crop at a price on a level with the 
crop of 1922 is more problematical, and will depend on the con¬ 
tinuance of active employment of labour in the United States 
and a favourable condition of the European market. The main¬ 
tenance of the very heavy rate of pig production of the past 
year does not seem warranted by the maize situation. 

In considering the domestic demand for farm products 
generally, apart from the two special factors just dealt with, 
it is pointed out that two facts .stand out very clearly. The 
first is that there has been in the United States a very high 
level of industrial activity, distribution and consumption. Withiji 
the last twelve months the general level of prices has been 
fairly steady, the changes actually noted not being regarded as 
materially significant. The second fact is that throughout this 
[x'riod of great prosperity, the prices of most farm products, 
with the exception of cotton, and latterly of corn, have been 
;'l)normally low. The farmer, in marketing his produce, has had, 
m.ich more than the manufacturer, to meet world conditions; 
rnd as a result agriculture has not generally shared in the marked 
recovery in 1922-8 in the United States. Owing to the generil 
prosperity, the home demand for farm products has been near 
to if not at a maximum; the people can scarcely consume mor<^ 
of wheat and meat and other produce than they have done in 
the last year or more. The farmer therefore cannot now ’expect 
any immediate increase in the domestic demand. On the other 
hand the present full volume of employment and high wages 
are maintaining the consumption; and the probability of any 
severe depression in the near future seems to be slight; while 
lessening of industrial activity would probably afEect only the 
demand for the choicer products, perhaps even thus increasing 
the demand for the cheaper grades of food. It is concluded, 
therefore, that, so far as domestic requirements are concerned, 
there is no special reason to expect a sharp decline in the 
average prices of farm products. 

0 2 
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As regards foreign demand, Enropean connbies constikito the 
only significant markets for American agricultoral prodncts; and 
the position in the future depends mainly upon three factors: 
(i) the essential food requirements, depending partly upon crop 
conditions in Europe, (ii) the competition of other food-producing 
areas, and (iii) the purchasing power of Eurqpe. 

The European nations are gradually approwdiing their pre¬ 
war level, especially continental iinporting nations: Data 
showing this in the case of wheat have already been quoted. 
Crop conditions in Europe generally are much more favourable 
this year. Bevival of production in Europe is much more 
manifest in agriculture than in manufacture. 

In estimating the probable demand for American foodstuffs, 
adverse economic conditions may seriously reduce the consump¬ 
tion even of essential foodstuffs. Figures are given indicating 
that Germany’s consumption of wheat in 1922 was only 65 per 
cent, that of 1918 and rye bnt 60 per cent. Barley and oats 
wore but a third or a half, while potato consumption amounted 
tfj 93 per cent. There appears here a shifting from bread to 
potatoes. The extent of this shift is greater than the figures 
indicate, for it is stated that loss potatoes are fed to pigs and 
more are reserved for human consumption. It is also stated that 
a similar shift is being made in many other countries of Europe. 

Europe’s purchasing power will depend upon the volume of 
her exports, the amount of her-earnings on investments abroad, 
on shipping and other services, and on credits. The United 
States send more goods to Europe than they receive from her, 
though the balance has of late diminished moderately. There 
appears to be a shortage in the Enropean production of manu¬ 
factured goods—^such as America requires—and moreover there 
is an increasing reluctance, as manifested in the tariff laws, ro 
receive European goods. These factors, coupled with the Ruhr 
situation, and the necessity of the British Government to make 
large remittances on account of the nation’s war debt to America, 
are all regarded as factors inimical to European buying power; 
and the conclusion is drawn that, unless the Rohr situation is 
speedily cleared up, and a definite turn for the better takes 
place in Europe, there will probably be less foreign demand for 
American farm products this season. 
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CO-OPERATIVE CHEESE-MAKING 
CENTRES IN SUSSEX. 

B. H. B. Jbssb, B.Sc.> N.D.A., 

Director of Agriculture for East Sussex. 

CHBBSB-MAKmo in Sofisez on modem lines is of quite recent 
origin; in fact the prodnction of milk itself on a large scale, 
now the most extensive branch of the agricultural industry of 
the county, is also a development which has come about prac¬ 
tically within the last half century. Hence, the introduction 
of the first large dairy herds, Jiept primarily for milk produc¬ 
tion, is well within the memory of many still farming in the 
county. Until late years the demand in East Sussex for frwb 
milk has kept pace with the increased supplies available. The 
re(|uirements of London and the south coast towns made it 
unnecessary to convert any appreciable amount of milk into 
cither cheese or butter. It is trae that on many of the smaller 
WealdeU farms butter was made, and is still made to a limited 
extent, but the large producers of milk depended entirely on 
the sale of h'qnid milk. 

For some few years before the war, however, the supply at 
certain seasons exceeded the demand, and this- situation has 
now become intensified and is likely to become still more acute. 

Factories and retailers have hitherto generally taken the total 
output of the farmer at a fixed price, and under such conditions 
the price paid to the farmer was a price which enabled the 
retailer to recover any loss sustained in dealing with surplus 
milk which he could not profitably utilise. At the present time, 
however, most of the contracts entered into between producer 
and buyer are such that surplus milk is paid for at a rate which 
depend on the price of imported cheese. In Sussex the situa¬ 
tion had therefore become more difficult than in many counties 
which have long been associated with the manufacture of cheese. 
In the western counties it has for years been the practice of 
milk producers to sell milk when satisfied with the price that 
could be thus obtained, sometimes throughout the year, but 
frequently only during the winter months. Such producers 
were thus always in a position to make the best poerible terms 
with their buyers owing to an altenmtiye outlet. 

Demomtanittoiit by the Agricnltiual XdueaAioit Oommlttee. 

—-The unusual position of a county where supplies were tendm^ 
to exceed the demand, and where alternative outlets did not 
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appear to exiat, was a factor which induced the East Sussex 
Afn'icultural Education Committee to adopt the Ministry’s 
scheme for co-operative cheese centres. It is not an easy matter, 
however, to introduce innovations with rapidity into established 
agricultural conditions, so that before co-operative cheese- 
making centres could be successfully established, a considerable 
amount of preparatory work had to be carried out. 

In 1918 cheese-making was started on a very sn^all scale. 
Peripatetic work was undertaken dealing with quite small quan¬ 
tities of milk, the capacity of the vat used being only approxi¬ 
mately 40 gallons. This peripatetic work, however, was 
sufiSciont to create an interest and also a favourable atmosphere. 

The next step was to demonstrate at the County Farm, 
Plumpton, that it was a fallacy to imagine that first-class 
Cheddar cheese could only be made in f rch fertile districts as 
those existing in the west of England. 

At the county farm, as on the majority of Sussex farms, 
no suitable place existed for making Cheddar cheese. A home- 
constructed dairy was, however, equipped out of part of a cart- 
shed. All work in equipping this dairy was done by the ordinary 
labour on the farm, except the install! tion of a boiler and 
steam fittings etc. 

In addition to making into Cheddar cheese the milk 
produced on the farm, milk was purchased from adjoining farms, 
and during the months when the adjoining creamery could not 
readily deal with this surplus fnilk, Cheddar cheese was made. 
At the termination of the cheese-making season, the milk was 
sold at very favourable terms as accommodation milk. 

Tn order to create further interest in the work, a large 
quantity of the cheese was sold bv auction in Lewes market. 

Despite the disadvantage of the roughly-equipped dairy. 
Cheddar cheese of very high quality was made, and the demand 
far exceeded the supply. 

In 1920 some of the cheese made was exhibited at the 
Sussex County Agricultural Show at Chichester. In 1921 a 
considerable amount was again exhibited at the same Show at 
Hove, whilst at Hastings in 1922. the Sussex Agricnltural 
Society awarded a special diploma for an “ excellent exhibit 
of cheese,” Tn 1923 at the Sussex Show there were 15 exhibits 
of Cheddar cheese, the first prize being awarded to that made 
at the county farm, and the second to the Hnrstpierpoint centre. 
At each of these agricnltural shows efforts were made to 
popniarise the idea of utilising snrplns milk for Cheddar-cheesc' 
making. 





Fig 2 Press Room at the County Farm, Phimpton 
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- Haawota Ck>-operati7e Gheesa Centre, Huretpieipoint.— la 

1921 the Hassocks Branch of the National Farmers’ Union, 
which embraces within its area the county farm, decided to 
establish a co-operative cheese centre at Hnrstpierpointl An 
old brewery was obtained which was equipped partly with the 
apparatus provided by the Ministry under its scheme, and. 
partly by the guarantors of the centre. In order to provide 
working capital, the supporters guaranteed an overdraft at the 
hank. During the contracting period, ai the end of March 
and the beginning of April, when some difficulty was being 
experienced in the district in disposing of milk, the centre was 
working up to its maximum capacity, but as soon as contracts 
were fixed, the centre temporarily closed until there was again 
a surplus of milk in May and June. The centre then re-opened 
and dealt with all the surplus milk available. 

The work at this centre was supervised by the county 
instructress, wliilst the local branch of the National Farmers’ 
T'nion provided assistants who were trained with the object of 
conducting the centre when county assistance should be 
w'ithdrawn. 

Owing to the initial capital cost of equipping the centre 
with boiler, steam pipes, cheese racks, etc., the members could 
only pay out at the rate of 7d. per gallon for milk supplied 
during th(> first season. 

Lewes Co-operative Cheese Factory. —The activities of the 
Hassocks Branch of the National Farmers’ Union caused the 
adjoining district at Lewes in 1928 to equip a centre similar 
to that w’hich had been so succe«8fully run at Hurstpierpoint. 
In Lewes considerable difficulty was experienced in finding suit¬ 
able buildinsrs, but even<-ually room was found in another dis¬ 
used brewery. Such buildings may have been ideal for the 
production of beer, but very considerable difficulty was experi¬ 
enced, but eventually overcome, in adapting them for cheese¬ 
making. 

The cost of equipment at the Lewes centre was appreciably 
lower than at Hurstpierpoint owing to the fact that stedm could 
be obtained from a boiler originallv used in connection with 
brewery. In older to minimise expenditure in every possible 
way, the centre was equipped as simply as possible, partly by 
the supporters of the scheme, but chiefly by the apparatus pro¬ 
vided by the Ministry, so that in May, 1928, the centre was- 
able to deal with all the surplus milk of the guarantors wlpch, 
at the maximum ppriod, amounted to 240 gallons per day. 
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At the Lewes centre, 9,124 gallons oi surplus milk were 
vlealt with, and to their intense gratification the guarantors 
iound that in closing their first season’s veuture, they were 
4ible to pay out to the guarantors Is. a gallcm for all surplus 
4nilk sent to the centre. This remarkably satisfactory state 
•of affairs was to some extent due to the fact that owing to the 
difficulty of buying Colonial cheese in June, there was a keen 
demand for English-made Cheddar. A considerable quantity of 
4he cheese was sold unripened at Is. a lb., and as in its green 
state nearly lb. of cheese was made from a gall<m of milk, 
«nd as the whey was sold at Id. a gallon, the return from a 
frallon of milk was extremely good. Later in the season the 
price of English Cheddar rose considerably, and higher prices 
•could be obtained locally than were being paid for similar grade 
cheese in the cheese-making districts, especially as the cheese 
wold in almost every case went direct from the cheese-making 
centre into the retailers* shops. 

Bevised Buies lor Lewes Centre.— In establishing the Lewes 
und llaesocks centres, rules based on those recommended by 
the lilinistry were laid down and generally were found to work 
quite satisfactorily, but the guarantors of the Lewes cheese- 
making centre have now decided to put their centre on a some¬ 
what different basis, as the farmers supporting this centre feel 
that all the cost should not fall on those sending milk to the 
centre, especially when, as in a county like Sussex, the cheese- 
making period can generally only extend over a short period. 
The guarantors of the Lewes centre, therefore, have dedded to 
extend their activities, and instead of defraying all expenditure 
in connection with such centres out of the milk actually sent, to 
pay general establishment charges by subscriptions from 
members. 

The following particulars and rules were circulated by the 
supporters of the Lewes scheme at the termination of the first 
season’s enterprise. 

“ The guarantors of the Lewes Co-operative Cheese Factory 
invite dairy farmers in the Lewes district to join with them in 
continuing and expanding'the centre. They especially desire to 
point out to dairy fanners the following advantages of beipg 
•connected with such a centre :— 

1, SuriduB milk in April, May and June can be made into Cheddar 
cheese. This enables farmers, usually, to not. only aeovre a l«tter price 
for thdr surplus milk, but also to obtain better terms from their retailers 
Sot th^r remainiufr milk. 
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2. The factory will be able to deal temporarily, at contract time, with 
nnaold milk, thus enabling members to make the best poanble terma 
concerning their milk. 

The guarantors in connection with the above would point out that 
during the past season the centre has been very helpful to them and that 
instead of the guarantors receiving the prices of lO^d. and TJd. payable 
for surplus milk in May and June, it is hoped that the guarantors will 
share out at the rate of Is. per gallon. 

The following are necessary rules and conditions in connection with 
the Lewes centre. 

• Guarantors must subscribe towards the rent and general expenses in 
connection with the centre at the rate of 2s. per cow. Is. to be paid on 
'the let October, and the balance on the let April, with a maximum of £5. 

From the guarantors will be elecied a management committee to deal 
with the work of the centre. 

The management committee reserve the right to accept, or decline, 
surplus milk. Should they be unable to accept milk any subscription 
paid will be refunded. 

The gtmraniors of the Lewes centre wish to point cut that they have 
already equipped the centre and have obtained an option of a lease of the 
premises and, further, that as regards any additional equipment which 
may be necessary to deal with larger quantities of milk, a guarantor has 
advanced £100 for such equipment, which can be repaid from proceeds 
received at the centre extending over a period of three years. 

The guarantors desire also to point out to dairy farmers that during 
the past season they have dealt with approximately 9,000 gallons of milk 
at Lewes^ that there are similar centres run by the Hassocks and also by 
the Steyning Branches of the Farmer’s Union. By supporting such 
centres dairy farmers will be rendering invaluable assistance to the 
dairying industry in East Sussex,” 

The guarantors of the Lewes scheme were confident that 
they could largely increase the number of members who would 
now support the Co-operative Centre, but they wish to have the 
benefit of another year’s experience before embarking on what 
will ultimately undoubtedly be a much wider scheme of co¬ 
operation between milk producers. 

In connection with the Lewes cheese centre, one of the moet 
gratifying things Has been the ready assistance of the local 
branch of the Women’s Institute in disposing of mtudi of the 
cheese made. 

In the meantime, the work which had been carried out by 
the Hassocks Branch of the Naticmal Fanners' Ihiion had 
aroused the interest of the adjoining brandtt at Stayning, which 
comes within the administrative county ^ West Sussex. At Uie 
commencement of the establishment of this centre, a student 
who had been trained in cheese-making at the county farm at 
Plumptmi, carried on the cenjtre until other arrangements could 
he made. 
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The cheese-making centres of Sussex which have, during the 
last few years/ grown from such a small commencement, have 
iiot necessitated any large amount of capital expenditure to be 
borne by members. The buildings invariably have been of the 
simplest kind, whilst the amount subscribed under the Lewes 
scheme is such that farmers generally are willing to subscribe 
t(> it as an insurance policy enabling them to deal with surplus 
milk. 

Further, such centres are not inimical to the interests of the 
retailers of milk; as a matter of fact two of the most prominent 
supporters are amongst the largest distributors in Sussex. 

Since the movement has extended from Phimpton to the 
Hassocks, Lewes and Steyning Branches of the National 
Farmers’ Union, it is the intention of the .\gricultural Education 
Committee to foster similar centres throughonl East Sussex 
wherever such can be established, as the Committee feel that no 
better assistance can be given to milk producers in this time of 
stress than enabling them, by providing technical instruction, 
to deal co-operatively vith milk, on which so largely depends 
the prosperity of the agricultural industry in Su8«ex. 

Ministry’s Scheme of Assistance. —The development of 
cheese-making centres in Sussex could not have been cai-ried 
out but for the assistance received in connection with the 
Ministry’s scheme for aiding the formation of co-operative cheese 
schools. 

It is probable that this scheme is known in most counties, 
but it mav be useful to give a brief outline of it. 

The Ministry, with the object of providing local demonstra¬ 
tions of the possibilities for co-operative action by milk pro¬ 
ducers, and of giving instruction in certain branches of 
dairy technique, has urged County Agricultural Education 
Authorities in whose area milk production is practised to any 
considerable extent, to conduct co-operative dairy schools at 
suitable centres where the local milk producers express a desire 
for assistance. A school located at an approved centre would 
operate for from three to six months, or until an adequate 
dcujonstration has been provided 

The local milk producers must agree to contribute on a co¬ 
operative basis for the use of the school, a daily quantity of 
milk—usually fixed at about 200 gallons, and must appoint ^m 
amongst themselves a local committee of management to act 
und^ the guidance of the agricultural organiser and'the school' 
instructor. 
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The Ministry lends to the authority most of the equipment, 
and contributes two-thirds of tlie instructor’s salary and of other 
expenses incidental to the instruction. The Ministry’s techmcal 
fltftff is also willing at all times to assist with technical advice. 

It is of course not required that the farmers taking "part in 
the demonstration shall subsequently form a co-operative 
society. They are left to form their own decision in the light 
of the results of the school. 

It is not the purpose of this article to deal fully with the 
scheme, but all interested in such work are advised to apply for 
information to their County Agricultural Organiser or to the 
Ministry. 

«»«»»« 

CONSTRUCTION OF SILOS. 

Walter E. Sawyer 

Of late there has been much discussion on the cost and style 
of various silos, and it is felt that particulars and illustrat'ons 
of certain types of silos may therefore be of some interest. With 
the exception of the last fFig. 2'i, wliich was built of blocks and 
was put out to contract, all these silos were designed and built 
under the personal supervision of a thoroughly practical farmer, 
farming his own land. As regards the labour, that, too, was 
all untrained. The first silo was built with German prisoner 
labour, and without the use of scaffolding of any kind, but an 
internal ladder and jenny wheel. The others were built by men 
usually at work on the farm. The scaffolding used was suitable 
timber usually available on an ordinary farm. 

Owing to varying wages the cost is given in hours or days, 
and materials in quantities, so that it is quite simple to work 
out the total cost at the present price of labour and materials 

The first silo illustrated tPig. was built with German 
prisoner labour, in situ, with forms 2 ft. 8 in. by 12 ft. 6 in. 
and 8 in. thick. The material used was 12 tons of cement and 
6ft yds. of shingle and sand. The mixture used was 1 part of 
cement, 8 parts of sand and 4 of shingle, reinforced both ways 
with old iron. It was built at the rate of three rings per week, 
to allow of the proper setting of the concrete. bottom is 
drained and stands on gravel The average labour was .5 
per day. The entire quantity of material was hoisted by a jenny 
wheel attached to a ladder inside. The total height is 40 ft. 
and diameter 16 ft., with an approximate capacity of 180 tons. 
This silo has a ^ghtly domed top and openings at intervSJs af 
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the side, covered by a chute of galvanised iron, so enabling 
the silage to be thrown out as wanted, directly on to a wagon 
or tumbril. A fixed ladder runs the whole way up, joined to 
the silo within the chute. The material as cut goes up through 
an iron tube to the top of the silo, through a hole, and is then 
directed downwards from the centre through a flexible iron tube, 
so that it is equally distributed all over the floor. In practice, 
as the silo is being filled a man treads, the material dovm as it 
is delivered out of the spout, and by directing the flow, keeps 
the material evenly pressed and prevents any looseness near the 
walls, which might allow of deterioration of the silage. 

The actual filling of the silo is carried out by an ordinary 
Maynard chaff cutter adapted for the purpose. The knife 
delivers directly into a sunken receptacle with a blower attached 
which forces the cut stuff up the delivery pipe and through the 
I’.ole in the top into the silo. The crop used in this case was from 
a mixture of 5 pecks of tares and 3 pecks of oats per acre, which 
yielded about 13 tons per acre. The filling took place continu¬ 
ously, only the nights and Sunday being left for settling, the 
amount dealt with being about 30 tons per day. Usually the 
silage is left for three months before being broached and then 
is fed to cattle and other stock. The owner considers the relative 
value of this silage for rough comparative purposes as roots 
100. silage H5, or hay 100. silage 38. The amount of waste 
entailed by making the silage wd through loss of weight is 
reckoned as about 6 per cent, of water and 8 per cent, outsides, 
tops, etc. 

The second silo (Fig. 8) was built under exceptionally econo¬ 
mical conditions. On the estate, within a few hundred yards of 
the farm premises and on the way to the town, there is a gravel 
pit. By cutting away back to a perpendicular straight wall it 
was possible to erect a 16-ft. silo, which could be filled from the 
lop and emptied through the various side openings or windows 
into carts or waggons when required. Tn this case the rough 
sand and shingle were obtained as the site was excavated. The 
particulars of this silo are:—Height 15 ft., diameter 19 ft., 
capacity about 8,000 to 4,000 bushels of wet grains. This silo 
was built bv two men in 24 working days. The forms used were 
1 ft. 6 in. by 8 ft., making walls 4 in. thick and one ring eveifjr 
94 hours. The mixture used was 1 part cement, 8 parte sand, 
4 parts shingle, reinforced with old iron. The total cement used 
was 2| tons. As the sand and shingle came flrom the exoavatmn 
and the labour is included in the 24 days of the whole work 
entailed of excavating, building, water carting, etc., tiiis was 
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a very cheap silo. There are three windows or openings for 
emptying the silo. In this case the bottom is solid cement 
without drainage. 

The grains ensiled here are bought during the cheap period 
when flush of grass makes them practically unsaleable, and 
stored for use during the winter months. The shinkage. prin¬ 
cipally water, is about 10 per cent. The grains are used for 
cows, partly to replace concentrated food at the rate of ^ bushel 
per day, a typical ration being 50 lb. silage, ^ bushel ensiled 
grains, bushel fresh grains, 3 lb. concentrated food, and 7 lb. 
dry cut chaff. 

Another silo (Fig. 2) was built on an off farm under contract 
on 1922 costs for £VJ0. It is built of concrete blocks with 
horizontal reinforcing only. The blocks were made on the site 
and the mixture was about 5 parts sand and 1 part cement. The 
floor has drainage, but there is no roof. It is 80 ft. high and 
has a diameter of 16 ft., with an approximate capacity of 
120 tons. 

It may be of interest to add a note on the construction of a 
farm water tank. Fig. 4 gives an idea of how the water supply 
for the farm and dairy is arranged. In this case a concrete 
bottom and foundation was built, upon which the walls of the 
water tank were erected. This tank was built in situ, with 
forms 1 ft. 8 in. by 8 ft., and making the w'alls 4 in. thick. 
The mixture used was 1 part cement. 2 parts sand, and 4 parts 
shingle. The whole work was reinforced with old iron, and 
one ring was built per day. A top was made with wooden 
supports to hold the reiilforced cement tbp until dry. The labour 
was entirely unskilled and, including the raising of sand and 
carting from a near-by gravel pit. the time taken' was 2 men 
for 12 days. The tank is 8 ft. high, and has an internal 
diameter of 12 ft., holding approximately 6,700 gallons. The 
water is pumped in through a hole at the top, and for use is 
drawn off half-way op through a tap and also through pipes to' 
the horse- and cow-yards and sheds, etc., by gravitation only. 
There is also a hole at the very base of the tank allowing idl 
the water to be drawn off for cleaning purposes. It is filled by 
a 8-in. centrifugal pump coupled direct to a De Dion petrol 
engine which easily fills the tank in 75 minutes, using about 
three pints of petrol. 

The writer wishes to thank Mr. Ceril Whittome, Brui^on 
Hall. Sudbury, Suffolk, for kind permission to publish the- 
photographs illustrating this article. 
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THE WORKING OF THE SEEDS ACT, 

1920. 

During the season 1922-23 9.000 inspections under the Seeds 
Act, 1920, have been made by the Ministry’s outdoor staff. 
These inspections have included the premises of the large whole¬ 
salers, the retailers’ shops, shops where seeds are sold merely 
as a sideline during a limited period of the year, markets, 
auction-marts and farms. 

With the exception of certain points which will be referred 
to in detail below the Begulations now appear to be thoroughly 
well understood by the majority of seedsmen, and are being 
complied with in a satisfactory manner. 

Control Samples from Bulk. —The number of control samples 
taken from bulks during the season amounted to 683, and in¬ 
cluded 159 samples of clovers, 106 of grasses, 11 of field seeds, 
49 of roots, 241 of vegetables and 18 of cereal seeds. 

67 of these samples, mainly clovers and grasses, showed as u 
result of the official check test, that the declarations made by the 
sellers were incorrect in some material particular. In 19 cases 
the germination differed by from 10 to 15 per cent.. 6 differed 
by from 15 to 20 per cent, and 9 were wrong to the extent of 
over 20 per cent, in the germination figure. In 6 cases the 
purity was shown to be from 8 to 5 per cent, out, another 6 
differed by from 6 to 10 per cent., and there was one case in 
which the purity was declared as more than 10 per cent, higher 
than was shown by the check lest. Th'' principal sources of 
error in the remaining (•ases were omissions to state the pre¬ 
sence of dodder in clover, and incorrect statements as to the 
presence of injurious weed seeds. In all cases where the check 
test showed a marked discrepancy from the vendor’s particulars, 
the matter has been taken up with the person concerned. 

Packetod Seed. —A notable improvement is shown in con¬ 
nection with the small packet trade. It would appear that the 
Act is having the effect of gradually driving the greater portion 
of this class of trade into the hands of a few big firms who 
understand what is required of them and who are distributing 
good quality seed. Of the 260 control samples of packeted seed 
taken during the past season 88 9 per cent, were shown by check 
tests at the Official Reed Testing Station to be at or above the 
minimum percentages of germination and purity laid down in 
the Regulations; 88 per cent, were below the minimum but 
above two-thirds; and the remaining 7'8 per cent, were below 
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two-thixds of the minimum. Most of the samples falling wiiMn 
the latter group were of packets taken on the premises of small 
sideline dealers which had been carried over from previous 
seasons. Appropriate action has been taken by the Ministry in 
all these cases. 

liloonsed Private Seed Testing Stations. —Tests for the pur¬ 
poses of the Seeds Act, in the case of seeds other than garden 
seeds, must be made at one of the official testing stations, or at 
a station licensed by the Ministry for that purpose. The total 
number of licences issued to date for this purpose in England 
and Wales is 84, and includes 29 to test all kinds of seeds covered 
by the Act, 4 to test all kinds of seeds except grasses and clovers. 
1 to test clovers, ryegrass, cereal and field seed, 7 to test field 
and cereal seeds, 5 to test field seeds and 38 to test cereal seeds. 
Of these licences 16 have been issued since August, 1922, and 
include twelve for testing cereal seeds only. 

One of the greatest difficulties experienced in administering 
the Testing of Seeds Order, which was the forerunner of the 
Seeds Act, arose from the variation in the results of tests 
carried out by the various analysts. By confining testing for 
the purposes of .the Act to official and licensed stations this 
diffictilty has been reduced to an appreciable extent, but there is 
still a considerable amount of divergence in results which causes 
trouble both from an administrative and a commercial point of 
view. Up to the present a certain amount of freedom has been 
allowed to these licensed stations with regard to the methods 
thev employ for testing, but it is increasingly evident that a much 
higher degree of uniformity in methods is necessary in order to 
obviate discrepancies ii) results between the various licensed 
stations and between these stations and the official stations. 

In order to check the results of tests carried out at licensed 
stations the Afinistrv has taken from these establishments, 
during the past season, some 670 special samples. The check 
tests carried out at the Official Station have shown that in 20 
per cent, of these samples, discrepancies have occurred—^mostly 
in the percentage of germination—greater than the-prescribed 
limits of variation. In fairness to the licensed stations, how¬ 
ever, .it should he pointed out that Inspectors are naturally in¬ 
clined to draw samples of those kinds of seeds, such as oats, 
trefoil, mangolds and peas, which are known to give varied" 
results, so that so large a percentage of discrepancy as 20 per 
cent, would not hold for all the tests carried out at these estab¬ 
lishments. 
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At a well attended conference of official and private seed 
analysts held at the English Official Seed Testing Stati<m cm the 
10th August, 1928, this question of discrepancy in results and 
the importance of uniform methods of testing being employed 
was discussed in great detail and it is hoped that, as a result of 
this conference, a series of instmctionsi for testing mil be laid" 
down which will considerably reduce the variation in results at 
present obtained. , 

. As a further means of securing uniformity in methods and 
results it is intended that the Official Seed Testing Station shall 
from time to time issue to all licensed stations appropriate 
samples of seeds for comparative testing. The results of all 
these tests will be collected and examined and recommendations- 
made for changes in methods, consistent with the evidence 
produced. 

Another step towards uniformity is to require that all analysts 
in charge of licensed stations shall take one of the courses’ in 
seed testing which are arranged for at the Official Seed Testing 
Station each summer. 

The variation in results obtained at different stations is not 
confined to this country alone, but is a difficulty which is met 
with in all countries where seed testing is carried on. This 
problem received considerable attention at the Third Inter* 
national Seed Testing Congress held at Copenhagen in 1921, 
and has since been the principal study of the " Association of 
Seed Analysts and Seed Control Organisations of Europe ” 
w'hich was formed at that Congress. 

It is of interest to note here that the Fourth International 
Seed Toting Congress is to be held in London and Cambridge in 
July, 1924. A Committee appointed by the Ministry* is making 
the necessary arrangements, and invitations to send official dele¬ 
gates to the Congress have already been issued to all the princi¬ 
pal foreign enuntries and to the British Domimons and Colonies. 

Cereal Seeds. —Opinion remains divided as to the desirability 
of cereal seeds being included amongst the kinds of seeds covered 
by the requirements of the Act, and considerable difficulty is met 
vith in the administration of the Act in this connection. It is 
unfortunate that the circumstances under which a large pro¬ 
portion of the sales of cereal seeds are effected ore such that it 
has been found necessary to authorise a delay of up to a month 
in the delivery to the purchaser of the statement as to quality. 

It seems clear, however, that it is better that the purchaser 
should receive particulars as to the quality of the seed a week 



19S8.] Thb WoBsmo or tbm Sbbds Aoi', 1920. 


825 


or so after tbe seed itself has been delivoed liian that he 
shonld be supplied with no particulars whatever. 

The oommonest argum^t against the inclnsion of cereal seeds 
is that anjone with experience in handling seed com can eeti< 
mate its capacity for germination by eye with sufficient accurate 
for practical purposes. Numerous tests at the Official Seed 
Testing Station show, however, that cereal samples are extra¬ 
ordinarily deceptive as regards their germinative capadty, many 
plump good looking samples giving germination results of aa 
low as 4^ per cent., while many samples of poor shrivelled and 
bad coloured grain have given results well above the minimum 
percentage prescribed by the Begulations. 

Seed Potatoes. —Next to cereal seeds, seed potatoes give the 
most trouble as regards the administration of the Act. To a 
great extent the reason for this is that seed potatoes are sold 
during a very short period of the year by a very large number 
of small traders, and it is consequently extraordinarily difficult 
to keep in touch with this trade. In practically every case inves¬ 
tigated the necessary statement required under the Act, viz., 
the class, variety, size and dressing, appeared on the invoice 
supplied by the merchant, but either through ignorance or care¬ 
lessness the small retailer frequently neglects to display these 
particulars alongside seed exposed for sale or to deliver a written 
statement to the purchaser in the case of a sale. 

It has been suggested that the Act shonld not apply to sales 
of small quantities of seed potatoes of less than 112 lb. It is 
considered, however, that it is just this class of purchaser, the 
allotment holder and gardener, who buys his seed in small lots, 
who requires the protection of the regulations. The big buyer 
has more experience and is less easily fobbed off with nnsnitable 
seed. A frequent source of trouble is the practice of merchants 
passing on orders to a grower for direct delivery to the pur¬ 
chaser and not taking sufficient care to ascertain that the par¬ 
ticulars as to class, variety, size and dressing are accurate. It 
is suggested that merchants in their own interests, should take 
such steps as are necessary to see that the potatoes -loaded by 
the grower correspond with tbe description given to the 
purchaser. 

Sales by Aoetioii.—Large quantities of seed potatoes are 
sold by public auction, and difficulty is experienced from time 
to time in getting the necessary particulars di^layed and 
deUtered. As a general rule aucrioneers are very helpful in 
this respect in pointing out to the sellers the requhrements df ^he 
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BegulatioDB. The aaotioneer, howev^, is aotmg merely as an 
agent for the seller and is, therefore, not directly recq^onsible 
for the necessary declaration. It should be dearly understood 
that a sale of seed potatoes by public auction is affected by the 
Seeds Begulations to exactly the same extent as a private sale. 

Propaganda. —^In addition to the normal practice of dis¬ 
tributing a large number of leaflets describing the Act, arranging 
for lectures at meetings of farmers, etc., .efforts are now b^ing 
made to get into touch with farmers by means of a special seed 
exhibit at a number of Agricultural Shows. The interest dis¬ 
played in these exhibits has been very encouraging, and it is 
believed that this is one of the best methods of bringing home to 
the farmer the necessity of sowing only tested seed and thereby 
checking the practice of direct farmer to farmer sales of untested 
seed, which is so undesirable, but so difficult to prevent. 

DistinetlTe ITame of Variety. —The Seeds Begulations 
(Beg. 8 (1) (c )) require in the case of a sale, or exposure for 
sale, of Cereals, Bed Clover, White Clover, Crimson Clover and 
Sainfoin, that the distinctive name of the variety of the seeds 
must be declared, or if the distinctive name of the variety is' 
not known, or the stock is mixed, a statement must be made to 
that effect. 

In practice this Begnlation is generally complied with, except 
in the case of'Bed Clover, in connection with which much 
regrettable confusion exists. Bed Clover is variously sold as 

Bed Clover,” ‘‘ Cowgrass,” ” Single Cut Cowgrass,” 
■” Perennial Bed,” “ Giant Hybrid Cowgrass,” ” Late 
Flowering Bed,” ‘‘ Common Bed,” “ Broad-leaved Bed,” and 
” American Hammoth.” 

‘There are. however, only two distinctive varieties of Bed 
Clovcrr, one the Early or Broad Bed Clover which is favoured 
for its production of spring and winter growth and for the good 
aftermath, and the other the Late Flowering Bed which is the 
more persistent variety and therefore most useful for long dura¬ 
tion leys or for permanent pastures. As these two groups are 
so clearly defined and each has its own particular characteristics 
and value there is no excuse for the present multiplicity of 
names. Moreover it is of the utmost importance that the farmer 
should know the type of seed he is buying. 

Oountry of Origin. —^It is beginning to be realised that 
Taluable as is the information required to be disclosed in the 
case of a sale of seeds as regard tire ptoity and germinatitm, 
these particnlarB are only preliminaries when the inqwrtanoe of 
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varied, strain and nationality are cdnaidavsd^ Sditdi'Atit 
requires the coontry of an|^ to be disdosed in the ease of a 
sale of elcnrers and grasses, bat it is probable that too little weight 
is given to this information. When considering the quality of 
a lot of seeds the farmer is well advised to look to the coohtiy of 
origin in the first place, and to eiaminfl the figoies as to fmmir 
nation and parity in the light of this infonnatiQm. When given 
the choioe between a lot of red dever seed groan in Ataerioa 
or France or Italy with a high percentage of parity and gadgshia. 
ticm on the one hand and a lot grown in England or Wales with 
a germinatian and purity of a lower percentage than its foreign 
rival on the other, the farmer is well advised to choose the latter 
as it will almost certainly give him a more satisfactory crop. 
No tests can spedfy the constitation of the seed, bat all trials 
indicate that home-grown seed funushes a highw proportion of 
plants capable of standing the winter under oar conditions of 
soil and climate. 

It is said that one of the results of the Seeds Act is that too 
much attention is being directed to germination and parity, and 
that consequently home-grown seed which in many eases cannot 
compete with foreign seed as regards purity, gonniaatkm and 
appearance, is becoming less popular with the fanner and, as 
naturally follows, with his supplier the seedsman. Too much 
stress, therefore, cannot be laid on the distinct advantages of 
using home-grown seed even though it may show a lower per¬ 
centage of germination and purity. 

In this oonnectioQ it is of interest to draw attention to the two Associationa 
recently formed in Wales, the “ Vale of Chryd Bed Clover Growers' Associa- 
tion/’ and the “Montgomeryshire Welsh Clover Growers* Association,*' 
particulars of which were given in this Journal for September, 1923, The 
main object of these Associations is to foster the growth of the two special 
etrains of red clover grown in these dletriota, to provide for the certidcatioii 
of the true stratus and tlie testing of the seeds under the Seeds Act 

ProMeatioiiis.—^Legal proceedings for infringements of the 
Seeds Act have been taken in 9 cases during tine season IfljSMBt 
A summary of these cases is given below. 

In June a Portsmouth Arm of seedsmen were prosecuted for 
of vegetable seed bearing labels which indicated that the seeds were ta tbt 
authorised minimum standard of germination prescribed by the Beeds 
Regulations, but which, on being tested, were found to be much b e lo w 
prescribed figure. Four separate summonses were issued, one in respeot oi 
eaob of the samples taken, and a tine of £1 wee inflicted in each cam I 
totdl of two guineas cosla. 

A local tradesman, who deals in seeds as a side4ine, waa''jbiiQ|^^ at 
Beaumaris Petty Sessions on dOth Jupe on ctergeeof (1) typing noABs# to 

l» % 
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an Inspector who toot^ a sample of seeds a copy of the partionlars declared 
with regard to purity and germination, and (2) exposing the seed for sale 
without a statement of these particulars being displayed on or near the seed. 
The first summons was dismissed on payment of costs, but a fine of 10s. fid. 
was imposed on the second charge, and an advocate's fee of a guinea waa 
allowed. 

A similar case against an Anglesey shopkeeper was heard at Valley Petty 
Sessions on < 9th July^ the charges being identical witli those in the case 
previously mentioned, the defendant was fined the sum of 5s. in respect of 
each charge. 

On 16th July, a case was heard at Llangefni when the defendant, a local 
draper and seed merchant, was convicted of failing to deliver to the Inspector 
who took the sample a copy of the particulars with regard to the purity and 
germination of a parcel of yearling seed which had not been re-tested. A fine 
of 10s. was imposed in this case. 

At Dolgelly a summons against a firm of general storekeepers was heard 
on 24th July, the charge being the same as that in the preceding case. The 
defendant pleaded ignorance, but the prosecution was able to show that atten¬ 
tion had been particularly called to the requirements of the Act a year 
previously, and a conviction was obtained, the defendant being fined £2 lOs. 
and a guinea costs. 

A prosecution for failure to deliver a statement showing the prescribed 
particulars in the case of a sale of seed potatoes was heard attStratford-on-Avon 
on 1st August. The sale was a cash transaction, and the defendant took the 
line that the potatoes were not sold as seed. It was possible, however, to 
•convince the Bench that they were, in fact, sold for planting, and a fine of 10s. 
was imposed. 

On 25th August at Colwyn Bay Police Court a charge of making a false 
statement in connection with the sale of packets of seed was heard. The seed 
in question was paisnip which was guaranteed to germinate to not less than 
the minimum percentage mentioned in the Seeds Regulations. On being tested 
at the Official Station, however, it was ascertained that the seed was dead. A 
fine of £1 vvas inflicted in this case and an advocate's fee of a guinea was 
allowed. 

Two charges were heard at Bangor on 4th September against a 
Lianfairfechan tradesman in respect of (1) failure to display the pre8cril>ed 
particulars in respect of seed exposed for sale, and (2) making a false 
statement with regard to the germination of seed. On the first charge, which 
was based on a Control Sample taken by an Inspector, the defendant was fined 
£1, and guineas advocate's fee was allowed. In the second case, however, 
the packet of seed in question had been purchased on behalf of the Inspector 
by a private individual, and the defendant was able to claim that some doubt 
existed as to whether the seed tested was, in fact, that purchased from him. 
The summons was, accordingly, dismissed on payment of costs. 

A charge of making false statements in connection with the sale of three 
consigtlments of seed potatoes was heard at Chatteris on 4th September, the 
defendants being a well-known local firm of seedsmen. Samples of the three 
consignments had been taken by an Inspector from a shop in Oundle in 
March and grown on at Ormskirk, the results showing that the variety had 
been wrongly described in each case. A fine of £3 was inflicted. 
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A firm of Beedsmen were prosecuted at Taunton on 5th September, the 
charges being (1) making a false statement respecting a sample of trefoil seed, 
and (2) failing to deliver to the Inspector who took a sample of red clover 
seed the prescribed statement. In the first case it was admitted by the 
defendant that a certain amount of yearling seed had been added to the sack 
from which purchasers were supplied, and that the particulars he was 
declaring were those supplied to him in respect of the new seed. A fine of lOs. 
was imposed in this instance. On the second charge the defendant pleaded 
that be had omitted by an oversight to have the seed re-tested, and as the 
seed was found to be of good quality the Bench dismissed the summons on 
payment of two guineas costs. 

Amendments of Seeds Begulations. —No amendments have 
been made in the “ Seeds Regulations, 1922,” so that, unless 
some unforeseen circumstances should arise, the Regulations 
will be the same during the season 1928-24 as those which 
were in operation last season. 

Copies of the Seeds Act, 1920, and of the Seeds Regulations, 1922, 
may be obtained through any bookseller, or direct from H.M. Stationery 
OflSco, Imperial House, Kingsway, W.C., price 3d. each. 

***♦*• 

THE CONTROL OF APHIDES 
ATTACKING SPROUTING POTATOES. 

C. L. Walton, M.So., 

Adviser in Agricultural Zoology for North Wales. 

In a recent paper* F. Y. Theobald describes the species of 
aphides (green flies or plant lice) attacking potatoes in this 
country, three of which have occurred on sprouting tubers, and 
it is stated that such attacks are frequently severe. The species 
concerned are Macrosiphum solanifolii, Ashmead; Myzus 
persica, Sulzer, ant^M. pseudosolani, Theobald. In January, 
1921, the writer investigated a severe attack on boxed sets at 
Holyhead, and has since found that similar oases are by no 
means rare. The species in all these North Wales cases has 
been M. persica (of a form named by Theobald tuheroseeUa, 
but now regarded by him as merely a variety of persi<az). This 
common species occurs on a considerable number of host plants, 
both out of doors and under glass, as well as on the potato, 
and is one of the spedes accused of transnutting diae as e s of the 
vims group. It was taken on field potatoes in small numbers 
in 1922, and has been fairly common this season (1928), espedally 

•“The Aphidea attacking the Potato,” K. V. Theobald, AE. Asric. 
College, Wye, 1922. 
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in some sheltered gardeiv. The strain of aphides obtaiaeid 
Holyhead has been mamtajai^ in (he laboratory at Baa^for en 
^mating potatoes, and a nundier of observations have hesn 
made as to its habits, etc., while smoe Experiments have been 
conducted with the object of determining a method of otnrtni 
at once ea^ of application and harmless to the sprooting tahers. 

Breeding Expwlments. — M. persiees breeds very rapidly on 
boxed potatoes throughout the winter under sheltered conditionB, 
and not only causes shrivelling of the sprouts, but coats tiba 
tuber with sticky “ honeydew ” to which adhere the cast skins 
of rile insects. On 28rd January, 1921. at Holyhead, well- 
punted tubers of Sharp’s Express. Ally and Majestic were 
smothered with all stages of the pests, while winged females 
were abundant Many varieties have been tried, and all 
appear equally liable to attack. On 7th November, 1922, a few 
viviparous females were transferred from shrivelled tubers to 
the young haulm of potatoes grown in pots, and by 
4th December, dense colonies had formed, and the young shoote 
were withered and nearly dead, while winced forms were pro¬ 
duced by 6th December, On the lltb December single apterous 
females were moved to sprouts of several varieties of tubers, and 
colonies were forming on the 25th. while by 10th January, 1928, 
the infestation could be described ns " heavy ” and a few winged 
forms were tol)e seen. These winged apliides fly to the nearest 
window, where they congregate in hundreds, but if placed on 
fresh potato sprouts they will frequently settle down and pro¬ 
duce colonies. 

During the period mentioned above the temperature of the 
laboratory varied considerably, going as low as 46.6 deg. P., 
and as high as 61.6 deg F. AnotW series on Dargill Early 
was tried in an unheated room. Ten tnbe{p were colonised with 
a single female each on 10th January, 1928, and on 
18th .January showed increases ranging from 7 to 15 larvss (with 
an average of 10). ‘ Other females placed on Sharp’s Express 
on nth January, each produced from 8 to 8 young by the 
18th January, 

Eemoval of aphides from sprouts to fcfliage succeeded in the 
laboratory, but not under garden ccmditions in May, 1922, ohder 
nauBually flne warm weather crniditions, and only to a pKght 
extent in May, 1928; but plants infected on 26th May sbotved 
numerous larvae by leth June. 

]h January, 1928, several hundred qnouted tirimrs were 
obtained from the College Farm, and coldnised wirii M. pemiccs. 
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and these were used for a series of experiments on the control 
of the aphides. 

In 1922 aod 1923 series of heavily infested tnbers were 
planted at varioius stages of attack. If the attack has not been 
of too long duration, good plants result; but if the sprouts 
become shrivelled, only weak plants are produced, while in some 
instances death follows planting. Planting kills the aphides; 
in only one instance (May. 1928) was a single aphis foimd on a 
plant grown from an infested tuber, although forty such wer§ 
examined. 

Control Experiments. —For control, fumigations with a pre¬ 
paration containing tetrachlorethane were tried; also paradichlor- 
benzene (crystal and fluid), and a nicotine sulphate dust contain- 
ing 5 per cent of nicotine sulphate (40 per cent, black leaf) 
equivalent to 2 per cent, of pure nicotine.* The tubers were 
examined after treatment and again 48 hours later, and were 
finally planted in a garden in the ordinary way in order to 
observe any effects of treatment on subsequent growth. 
Preliminary tests were made with a few tubers planted in pots. 

.‘\11 the substances used killed the aphides, but in the case 
of paradichlorbenzene several hours’ exposure to the fumes was 
required to kill all the insects, owing to the temperature being 
too low to allow of the gas being fully effective. + The tetra¬ 
chlorethane preparation killed rapidly at ordinary laboratory 
temperatures (between 60 and 60 deg. F.>, the exposure being 
reduced to one hour and being quite effective then. 

The nicotine sulphate dust was applied by means of hand 
bellows, two or three puffs sufficing for a box of tubers. The 
aphides were affected almost at once, and few survived half an 
hour after treatment. 

The following series were planted. 106 tubers in all:— 

I. IG tubers of Sharp’s Express heavily infested with M^pergiccHy and 

exposed to the fumes of paradichlorbenzene for 4 hours at 

54-56 deg. F., 4th April, 1923. 

II. 30 tubers of Sharp’s Express, heavily infested, and exposed to fumes 

of tetrachlorethane for one hour at 52-56 deg. F., 3rd AprU, 1923. 

III. 30 tubers Sharp’s Express, heavily infested and dusted With nicotine 

Bulphste at 52-56 deg. F., 26th March, 1923. 

IV. 30 tnbers Sharp’s Express, heavily infested, planted without treatmenU 
On 24th May all these were carefully examined and all 

were up. 

* The wiiter is indebted to Messrs. Mnrphy St Bon, Ltd., lor kindly sun- 
plying this duBt. " ^ 

t “Parsdichlorbeossn^ M an Insect Fumigant,” A. B. Duckett, UJ3. Dep. 
Agric., Bull. 167,1916, p. 2. 
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The first and second lots were markedly backward and weak, 
as compared with the rest; some being barely above the ear- 
face, and none more than 5 in. in height. 

Lot III, treated with nicotine sulphate dust, and the un¬ 
treated lot. were for the most part strong .and vigorous, with 
here and there a backward one (due to the weakening effects of 
aphis attack), and were from 4 to 8 in. in height. The crop 
was raised and weighed on 26th July, with the following 
results:— 

L 10 plants from tubers fumigated with paradichlorbenzene yielded a 
total of 2 lb. 9 oz , a marked feature being the large number of 
very small tubers. 

II. 10 plants from tubers fumigated with tetrachlorethane yielded 
4 lb. 4 oz. 

III. 10 plants from tubers dusted with nicotine sulphate yielded 81b. 6oz. 

IV. 10 plants from tubeis not treated prior to planting yielded 8 lb. 0 oz. 

The relatively low yield must be attributed to the results 
of aphis attack; while the effects of fumigation with paradichlor¬ 
benzene and tetrachlorethane may possibly have been intensified 
by the previous severe injury by the aphides. It may be men¬ 
tioned that Speyer* has noted that fumigation experiments with 
tetrachlorethane showed remarkable variations as regards the 
susceptibility of certain plants to injury by it. Further investi¬ 
gation is required in this connection. It should be noted that 
the tetrachlorethane used was not pure, but a proprietary 
preparation. 

It might appear, from a casual examination of the results, 
that, although nicotine sulphate effectively killed the aphides, 
there is no advantage in the treatment, as the crop from the 
treated fubers was no better than that from untreated seed. 
This is hardly a fair conclusion. Both treated and untreated 
seed had, before planting, been seriovsly weakened by the aphis 
attack, and had the nicotine sulphate been applied when the 
attack commenced, say in ,Tannary (instead of .\pril', the results 
might have been very different. 

When the presence of aphides is noted on sprouting potatoes, 
treatment should be undertaken at once, ns riie earlier this can 
he applied the better, before the aphides have had time to weaken 
‘the sprouts Potatoes intended for seed should therefore be 
examined from time to time, as the attack may easily escape 
notice, especially in the early stages. Later the pale cast skins 
of the ins ect s adhere to the sprouts, drawing attention to their 

* Speyer, E. B.. Kept, of Entomologigt. 8lh Ann. Kept., 1922, Expt.& Rea. 
Sta., Oheshunt. (Rev. Appl. Entomol, XI. A, p. 47, July, 1923.) 
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presence, and still later marked shrivelling is seen. Treatment 
by means of the 6 per cent, nicotine sulphate will prove most 
effective on potatoes sprouted in boxes, etc., in single layers 
(as in the case of the experiments here described). The tubers 
are thus freely exposed to the fine dust, and a considerable 
quantity can be dealt with rapidly and effectively by means of 
hand bellows, sulphnrator, etc. 


“SCORCH” OR GLOEOSPORIUM 
DISEASE OF RED CLOVER. 

W. M. Wabb, M.Sc., 

South-Eastern Agricultural College, Wye. 

OwiNO to the autumn and winter of 1922 in the South-East 
of England having been damp and unusually mild, severe out¬ 
breaks of the disease known as stem rot or clover sickness, caused 
by the fungus Sclerotinia trifoliorum, became widespread through 
numerous crops of red clover. As a result of this attack, many 
fields of red clover by the spring of 1928 were reduced to such a 
patchy condition that it was an open question as to whether they 
should come under the plough; frosts and dry weather, however, 
prevented further damage by the fungus and the majority of thin 
" plants ” produced, by the middle of May, a promising growth. 

By this time, however, a further trouble had arisen and 
complaints were received, up to the time of cutting in mid-June, 
that the crop was suffering from a disease of a very different 
nature which resulted in blackening and breaking of the stems 
and withering'of the leaves fFig. 1). 

Such damage resulted that in the majority of cases fresh stems 
from the crown, which should normally provide the second cut, 
had grown up prematurely to replace the brown stems and brittle 
leaves of the first cut, and the two were mown together in June. 

The growth of fresh green stems and leaves at the time of 
cutting gave the impression that the crop had partly recovered, 
but it is important to realise that substitution of diseased stems 
by fresh growth played an important part in the apparent 
recovery, and though the bulk for hay had improved, the 
individual plants themselves were no more healthy and the 
second cut suffered accordingly. It has been found in other 
cases that the second cut may bo attacked more heavily than 
the first. 
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Examination of affected plants showed the presence of a fongos 
agreeing closely with Gheosporium oaulivorum, Kirch. 

The disease, also called “ Anthracnose,” has been investigated 
in this country by Miss Hampson and other workers* and has 
been described on the Continent and in America where it is 
apparently more harmful. It was mentioned by the Ministiyt 
as occumng in 1920, and was described as “ a usually scarce 
disease.” It was first recorded by Mr..P. E. Petherbridge near 
Cambridge in 1920, and one crop in that year was known to have 
been ploughed up after the first cnt had been taken. In certain 
districts in Kent the effects had become so prominent in the 
early summer of 1923, and the cause remained so inconspicuous, 
that as a result inquiries were made by farmers. It seems 
therefore desirable that the present disease should be described 
in order that the symptoms may be generally recognised. 

Appearance in the Field. —Throughout the field and par¬ 
ticularly in patches, it is noticeable that the upright stems and 
leaf stalks of the clover are marked with narrow, dry depressions, 
varying in length from J in. to 3 in. or more, having black 
margins and lighter coloured centres. 

The depressions are either quite shallow, or more frequently 
a portion of the stem on one side is destroyed and the lesion 
consequently forms an oblong pit which penetrates to the pitE 
or hollow centre of the stalk; the sides, when dry, tend to roll 
inwards and so cause the lesion to open slightly. The cavities 
thus made in the side of the stem might, from their appearance, 
well be caused by slugs, which are usually plentiful in clover leys, 
and in some cases the damage was actually attributed to them. 

Around the margins of the lesions, and within the cavities, 
small white pustules of the fungus Gheoeporium can be seen with 
a lens (Fig. 21, but these are at all times very inconspicuous, and 
are most evident under moist conditions. The fungus, by pene¬ 
trating the tissues, causes the lesion to increase; a part of the 
stem is thus destroyed on one side or it may be completely girdled 
by a more shallow depression and the stalk consequently falls 
over, causing the death of all leaves and shoots above that point. 
Similarly the leaf-stalk alone may be attacked and the leaf dies. 

* Sauipson, K. ^^Bed Clover: InvestiffationB on Anthracnoee due to 
Gioeosportum caulifxmim'' in Prdimmary IwmtigationB with Berhage PlcmU^ 
Series H. No. 1, p. 83, Aberystwyth, Stapl^on, B. G. ** Plant Breeding 
Work at Abeiystwyth,” Journal of the Mimetry of Agriculture^ XXVII. 7. 
p. 630, Oct. 1920. 

t Ministry of A^culture. “ Beport on the Occurrence of Fungtta^ 
Bacterial and allied diseasea on Gropt in l^gland and Wales for the year 
1920-1921,” p. 44. 
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Ocoasiontdly the three short stalks of the leaflets of one leaf are 
infected, vith the stune result (Fig. 8). The white pustules of 
the fungus which appear on the lesions, produce masses of 
minute qpores* which may be carried by insects, wind or rain, to 
cause fresh infection in other parts. It is possible that infecti<m 
of the leaflet stalks, as shown in Fig. 8, may be materially 
assisted by moisture. Water from the leaflet blades, possibly 
carrying with it spores of the fungus, often being held on these 
stallte in the form of a drop. 

Stems and leaves which are killed become so withered, dry 
and brittle that much leaf is lost, and, as a result, the hay is 
of poor quality. The clover field, as a whole, appears as thou^ 
scorched. As described above, fresh growth from the crown may 
replace some of the loss, and in the instances observed in June, 
1928, this second growth was little attacked. As illustrating the 
severity of the original outbreak, in one case a fanner described 
his first cut as consisting largely of the second. 

Baststanee to th* INaease. —^It has been noticed this year, 
in six small trial plots of red clover grown side by side at 
Wye, that English broad red was strongly attacked, but 
Chilian and English so-called cowgrass and English late- 
flowering red to a less extent. “ Perennialised broad red” 
was only slightly attacked and on the Danish strain ‘ ‘ Her* 
snap” the lesions were comparatively rare and no brdcen 
stems were found. The difference in intensity of attack was 
most noticeable, particularly because the Hersnap plot was 
adjoining the English broad red, and though the tall stems 
of both became intermingled, the Danish strain remained 
remarkably free from disease. 

When examining diseased crops on the farm, it was noticed 
that individual plants occurred which were free from disease, 
though these were growing in the midst of others strongly 
attacked. The plants shown in Fig. 1 were growing side by 
side in a clover ley; that on the left was entirely free from 
Gheosporium disease, t The above facts appear to indicate that 
tiiere is definite variatioB in susceptibility shown by red 
clovers, and that varying intensity of attack is not due merely 
to differences in external conditions. 

The first oeeurrence of the disease, however, may be affected 

* spores were ootonrles^ ourred end unioeltnisr, messuruix 
IO-SOm X 44/t. 

t Another disease, Itcsf Sftot, osused by Pfmt d epaiaa wae presmt 

in aonndanoe on ttiis plant. The characteristic marks on the leaves can be 
observed in the photograplu 
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by external conditione, since it is considered possible that 
spores of the fungus may adhere to the clover seed.* 

Similar variation in susceptibility to Qloeosporium shown 
by red clovers has been described by Miss Sampson, t the 
late-flowering reds being found relatively free from disease. 

Since it is impossible to counteract the fungus when in a 
grown crop of red clover, it seems that the most promising 
method of dealing with this troublesome disease coi^sts in 
selecting resistant strains in so far as the requirements of the 
farm -will permit, but it must be remembered that weather 
conditions probably determine the presence or absence of this 
disease in any particular season. 

*•••** 

STOCKBRIDGE SHEEP FAIR. 

A. Russbll-Shtth. 

Btocebridob Sheep Fair, as the Hampshire saying goes, is 
always the best, or the worst, of the fairs in the year. It comes 
first after the lambing season, and the prices ruling reflect the 
forecasts of the market conditions of the coming year that have 
been formed by both the flock masters and the buyers. At subse¬ 
quent fairs those forecasts have been tested and modified in the 
light of actual prices, but the first fair of the year is likely to 
be, out and out, either a seller’s or a buyer’s market. 

The fair owes its origin to a grant made by Henry III in 
1221 to William de Briwere, the then Lord of the Borough of 
Btookbridge and of the manor of Whit Sombome. It was to be 
held on the Feast of the Apostles Peter and Paul, and on the 
Vigil aiid morrow of that Feast. The Vigil of the Feast now 
falls on the 28th .Tune, but before the Calendar was altered 
in 1752 it fell on what is now the 10th July. As the lambs 
could not be ready by the altered date Stockbridge has always 
kept to the old style and opens its fair on the 10th July. 

In 1361 the Borough and Manor passed into the bands of 
John of G-aunt, who had married a descendant of the Briwere 
family, and from then until 1824 they were held by the Duchy 
■of Lancaster. So far as the records show the fair has been 
held yearly since its original grant, and it has played an 
important part in the sheep breeding industry. It has brought 

* Fulton, H. R. PtMaylvania Station Rq»ort,p. 249. 1912. Hegyi, Dpsho, 
in Mfzdgasiilagagi Szemle, year XXXIII, No 2. pp. 66—58. Biidapeat, 1916. 
Abstraot in Monthly Bulletin of Agrie. IntelL ana Plant Diuaeet. Year VI, 
No. 4. 1916, 

t Saropaon, K. loe dt. 



1928.] 


Stockbriooe Sbbbt Fajb. 


887 


the fock masters in the Down country, of which Stockbridge 
is the natural centre, into direct contact with the actual buyers 
of Down sheep from all over the country; and it has done this 
by offering a large selection in both numbers and quality. Of 
recent years there has been a falling off in numbers, in part 
attributable to the growth of frequent auction sales, but in the 
main to the disastrous reduction in the sheep population on 
the Downs which resulted from over-selling during the War. 

The first influence is a continuing one. Frequent small sales 
at local centres have their conveniences, but there are men 
of great experience amongst the flock masters who regard them 
as fatal to the best interests of the breeders, and of but doubtful 
benefit to the ultimate buyers. Such sales do not offer a suffi¬ 
cient selection in either numbers or quality to make it worth 
the while of the big buyers to attend, and, therefore, the sheep 
are generally picked up by the smaller men to sell again at a 
profit. The result is that at the auction sales the middlemw 
too often makes the prices, and the breeder and the ultimate 
buyer have to bear between them, as best they may, the middle¬ 
man’s profits. 

The second influence that has reacted to the prejudice of the 
fair, is happily passing. The sheep population of the Downs 
is increasing as the truth is being driven home that in the 
Down country it is impossible to grow wheat without sheep. 
No artificial fertilisers can ever do the work that is done so 
thoroughly by the ‘ ‘ golden hoof. ’ ’ It must take time to re¬ 
establish the flocks that were so seriously reduced during the 
War, but a start has been made. 

It was in these circumstances that a meeting of flock masters 
and others interested in Hampshire Down sheep, held in 
Stockbridge in February, 1928, resolved:— 

1. That it is in the interest of the neifrhbourhood that the early sales of 

sheep and lambs should be concentrated at the Stockbridge Sheep 

Fair. 

2. That to maintflin quality, it is desirable that prizes be offered at 

such fair. 

The meeting appointed a Committee of representative local 
farmers to make these resolutions effective. 

As the result of the efforts of this Committee, the fair held 
on the 10th July last showed a marked improvement on those 
of recent years. Upwards of 2,600 sheep and lambs were 
ftenned, or more than double the number offered in 1921 and 
1922, but still far below those of pre-War times. There was 
keen competition for the prizes, which, to the value of J04T, 
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were given by weU<Jcnown flocsk masters aiid o&ors in the neigh¬ 
bourhood for the best pens of pure-l»:ed regnlaar draft ewes, two- 
tooth ewes, wether iambs, cross-bred wether iambs, pure-lxed 
ewe iambs and cross-bred ewe lambs, and a special prize for the 
iaiKest penner. In each dees there, wnc^prizes for ^hej^ep- 
herds as well as the breeders. It was possihle for any breeder 
to compete in the dasses mentioned, provided be penned his 
exhibit in the proportion of 20 to every 100 ewes in his,^ock, nor 
was it incumbent on him to dispose of his two-tooth ewes or ewe 
lambs, which he might send, as several did, for competition 
only. In other respects the ancient character of the fur was 
maintained, and it was open to all who had sheep to dispose 
of. One interesting feature worth recording^as the encourage¬ 
ment given by the present Lord of the Manor in formally 
declaring the fair open, accompanied by his bailiff bearing 
the historic silver mace of the town of Stockbridge. 

Flock masters feel that a good start has been made towards 
re-establishing the usefulness of the fair, tmd are confident that 
if the buyers of Hampshire Downs will have a little patience, 
and in the meantime continue their support, Stoekbridge will 
be able in the near future to offer again a full supply of sheup 
of the best quality. If this can be done then the fair will 
fulfil the purpose it has served since it was created 702 year^ 
ago: it will enable the breeders in the district, as a whole 
to get into direct contact with the buyers on the mark*-l 
wherever they may be, it will broaden out the chances of 
business by offering a bigger selection than can be found at 
the locid sales, and it wilt help in avoiding the coss of tiie 
middleman. 

• •••»• 

CO-OPERATIVE MARKETING BY 
SMALL PRODUCERS. 

Thb advantages of oo-<^>eration are now so wdl understood 
that it is unnecessary to dwell on them here. Even the largest 
and most powerful interests find it desirable still further to 
strengthen their portion by ocanbination, and if the small 
producer is to achieve any useful resalt it is clear that it can 
be done only by working in oonjonctiaB with and not in 
opposition to his or her neighbours. The advan^ges of oo- 
<^rative working, therefme, are taken for granted. I%e qneck 
tisB is how best to apply the principle to the problem of the 
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sale ol produce. The following noteB were originally drawn 
up for the guidance of Women’s Institutes by the National 
Federation of Women’s Institutes, but the principles are 
equally s^plicable to any small society undertaking marketing. 

The kinds of produce to be considered will usually be fruit, 
potatoes, vegetables, eggs, poultry and rabbits, with butter 
uiid possibly cream and small cheese in some counties. In 
many parts of England there are now in existence substantial 
agricultural co-operative societies which provide the farmers 
with their feeding stuffs, fertilisers, seeds, and other require¬ 
ments.. Though the sale of farm produce is now receiving 
more attention, much less hat been done on that side by the 
large societies, and it is suggested that small societies could 
usefully strike out a line for themselves, namely, in endeavour¬ 
ing to supply the smaller towns. Covent Garden and the 
great indu^nal towns are and must be catered for by the 
large grower. Mass consumption demands mass production 
and it will not pay to place on rail for transport over long 
distances small mixed lots which will have to compete with 
the large (xmaignments of high-grade well-packed produce 
sent forward by the larger growers. 

The Opportwiity ol the Small Fxoducw.— Many small coun¬ 
try places are much worse provided for than the great towns, 
and it is a striking fact that much of the produce which is 
seen in the shops in the smaller towns has be^ obtained from 
Covent Garden. Here, then, would seem to be at least one 
opening for the small producer. 

The collection of the produce, its conveyance to the point of 
consumption and the method of selling will all require to be 
carefully thought out. ConditkmB vary so widely in diffnvat 
localities that it is hardly possible to do more than throw out 
some general suggestions and hints, leaving to a committee 
on the spot to work out detuls. 

Studying tiM Iburkst. —^The first thing to be done is to decide 
which murket is to be supjdied, then to study what it needs. 
There is in this country—and it applies to large producers as 
well as to small—^too great a dis^iosition to grow something 
and to hope that when it is ready it will be vranted. A better 
plan is to consider what will probably be required by the 
public and the season’s demand and to grow that, mad particu¬ 
larly to grow what is likdy to be in short mq^y. 

Ncmt, sellers must be taught the neoesaHy of packing fttt ra c - 
tiyely, and as far as posa^ in aeooidaaoe wi^ beat ttdae 
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custom. Senders should be taught to visualise their produce 
after it has reached the point of sale, and to consider what its 
condition will be by then. 

A difficulty will be the number of different varieties of 
certain things. In the case of co-operative marketing societies 
receiving produce from many individuals this difficulty is bound 
to remain, though even here some improvement can probably 
be effected. If the society can supply seeds and seed.<potatoes, 
which may be obtained from the nearest farmers’ co-operative 
supply society, it can then specialise on a few only of the best 
varieties, and each member can be encouraged to grow as few 
sorts of each crop as possible. 

CoUe^tioai and Delivery.—^It can be arranged either for mem¬ 
bers to bring in their produce to one centre or for the marketing 
society to collect it. In the first case neighbours can co-operate. 
In the second a sufficient charge for collection must be made 
to cover the cost. In one Women’s Institute, at Watton, 
Herts, the plan is for the members to bring their produce to 
a centre in the village, where it is all picked up by a motor 
lorry and conveyed for sale to the market town (Hertford), 
five miles distant, a charge being made to cover this service. 

Methods of Sale.—Two methods are open to marketing 
societies. They may either:—(a) Act as agent or salesman, 
charging a'commission on the produce sold to cover expenses, 
or (b) arrange for the marketing committee to buy the produce 
itself for resale at a profit. 

The second method involves considerable risk. In the first 
place'if the marketing committee are not both experienced 
buyers and judges of demand they may be left with the goods 
on their hands. Secondly, to be successful they must main¬ 
tain the right of rejecting unsuitable produce, and the exercise 
of this right may offend the members who wish to dispose of 
their surplus produce, and so kill the marketing scheme at the 
outset. 

It should be realised that, where any business is entered 
into which involves liabilities on a eonsiderable scale, a 
registered society should be formed to deal with it. An institute 
or club as such should not undertake it. 

A stall may be rented in the market for the disposal of the 
goods, or more permanent premises may be taken, but care 
should be exercised that the cost is not too great for the 
amount of trade e^fpected. Occasionally it is possible to make 
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an agreement with the auctioneer in the market by which 
all the produce is sold under the hammer. 

Ways and Means. — Committee .—This can be either the 
executive committee of the club or institute, or a special 
marketing sub-committee. A fairly small committee is 
desirable for this purpose. 

Workers and Wages .—It will probably not be possible to pay 
much in wages. Possibly in a good many cases there will be 
one or more members who will make this their contribution to 
the institute or club, and will undertake to help voluntarily. 
In other cases, without paying a definite salary, it may be 
possible to give a small honorarium to the person who bears 
the brunt of the work. 

Capital .—^Whether capital to any considerable amount is 
required must depend entirely on the nature of the business 
it is proposed to undertake. If it is run on very simple lines 
comparatively little may be needed, though it may even then 
be necessary to buy a stand and trestles for a stall, egg boxes, 
baskets, etc., and to arrange for transport. If this is done, a 
special fund for the purpose should be raised. 

Where business on a large scale is contemplated it will 
probably be best to register a separate co-operative society and 
proceed to issue shares (see below). 

Expenses .—The institute or club will of course aim at re¬ 
turning to members the best price possible for their produce. 
Zeal for economy must not be carried beyond the limit of sound 
business, and sufi&cient margin must be allowed to cover rather 
more than full working expenses. What the margin should be 
must depend on local circumstances, but the committee should 
be most careful to ascertain what are the weekly working 
expenses and what is the weekly turnover. They can then 
calculate how much must be deducted from the payments to 
the members so as to make ends meet and leave something 
over to place to a reserve fund at the end of the year. 

In the case of 12 Women’s Institutes with marketing 
schemes, three charge 2d, in the shilling to cover Expenses; 
seven charge Id. in the shilling; one charges 2d. on perishable 
goods and Id. on non-perishable; and one charges Id. to mem¬ 
bers and 2d. to non-members. 

It is better to start with sufficient margin and then be able 
to reduce than to make losses at the start and perhaps wreck 
the scheme. Eggs can probably be handled more cheaply 
than more bulky produce. 

B 
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Registration ,—The question arises whether voluntary societies 
which develop into trading bodies should seek registration with 
limited liability under the Industrial and Provident Societies 
Act. Eegistration entails both advantages and obligations. On 
the one hand the liability of individuals is limited to their 
shareholding and rests on all the shareholders instead of rest¬ 
ing personally with the officials and committee. On the other 
hand registration involves the issue of. shares and the obligation 
and expense of a public audit. 

On the whole it would seem that where marketing is under¬ 
taken on a small scale or in a simple form such as that ex- 
pJained under the heading Methods of Sale (a) above, registra¬ 
tion may be deferred, but that if the business becomes large 
or where considerable amounts of capital and other responsi¬ 
bilities are involved, the registration of a separate trading 
society will be desirable. In the latter case the Agricultural 
Organisation Society will supply rules and assist with the 
formalities. 

Accounts.—li simple system of accounts will probably suffice, 
but it is most important that the accounts be kept accurateb^ 
and up to date. Tf possible the advice of a professional 
accountant should be sought as to the best system. A separate* 
bank account should be opened for the produce department 
and all money be paid into it. 

Insurance. —Buildings, stock, motor vehicles, etc., should be 
insured against fire and accidents. Employer’s liability lisk 
should also be covered. 

Eggs .—^In many country districts special interest is attached 
to egg'production. It was suggested above that in the first 
place effort should be concentrated on supplying the itrnrjedijite 
locality rather than sending produce away by rail. Eggs to 
some extent are an exception. They can more readily and 
profitably be sent away than most other produce. Even with 
eggs, however, there ifi a further consideration. For the greater 
part of the year new-laid eggs find a ready sale and the eggs 
on a market stall will often help to sell vegetables and other 
produce which may be less in demand. It will be advisable, 
therefore, to send away only surplus eggs which cannot be 
sold locally. 

Begularity of Supply —^Irregularity of supplies is the rock 
on which have foundered many promising schemes for the sale 
of produce. The quantities of apples, eggs, cheese, etc., 
which come to us from overseas are shipped to a large extent 
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by co-operative societies, but in their case it is becoming more 
and more the custom to bind the grower under an agreement 
to sell the whole of his produce through his society. 

Care must of course be taken that the needs of the village 
are supplied first, but suppose for argument an institute or 
club starts a market stall in a country town. People come there 
to buy and will expect to find regularly what they need. It 
is no use providing an excess of cabbages one week and none 
the next, but sending instead an over supply of poultry. In 
that way very poor prices will be the first result, and complete 
failure the second. Another serious offence on the part of some 
producers is to sell their good quality produce themselves and 
send in the second-rate stuff to the society. That again will 
soon break up any scheme. The loyal and continuous support 
of the members is essential. 

Before starting, therefore, the committee will be well advised 
to ask themselves these questions:—Is the right kind of pro¬ 
duce available? Is it available in sufficient quantities? Is there 
reasonable certainty that regularity and continuity of supply 
can be maintained after the market has been started? If the 
reply to any of these questions is in the negative, the scheme 
had better be deferred until the position is more 8 atisfactor 5 \ 
A Women’s Institute Marketing Society: Criccieth, Carnar¬ 
von. —As an example some notes are given below of the start 
and progress of a marketing society formed by the women’s 
institute at Criccieth. 

Initial Steps .—This scheme was started in June, 1916. under 
the direction of the Executive Committee of the Women’s 
Institute. An initial capital of £5 was raised from among the 
members and, with an additional £5 voted from the general 
funds of the Institute and the commission on sales, proved 
sufficient. A market manageress was appointed at 5s. a day, 
but all other labour, including transport of produce from the 
dep6t to the station, was voluntary. Duplicate receipt books 
were used and the Committee were responsible for checking 
the accounts. 

The turnover during the first 14 weeks was £246, and the 
success of the initial venture decided the Committee to turn 
the Voluntary Co-operative Marketing Scheme into a regis¬ 
tered Co-operative ^ciety. 

Further Development .—^Tn January, 1917, a Oo-operative 
Society was formed, affiliated to the Agricultural Organisalion 
Society, which gave advice on general organisation. The 

B 2 
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society was registered under the Industrial and Provident 
Societies Act and was open to non-members and men. A 
large section of women’s institute members joined the new 
society; and shares were issued, assessed on an acreage basis— 
holders of less than half an acre being allowed to take up one 
share at 2s. 6d., holders of up to id acres might take two 
shares; those with over 25 acres must have eight shares. 

A piece of land was now leased from the Cambrian Railway 
Company and a wooden building erected to serve as a whole¬ 
sale dep6t. A small shop in the town was rented on a six 
months’ tenancy to serve as the retail dep6t. 

The present stafiE consists of a part-time Secretary at £35 
per annum, a Collector at £2 per week. Sales Manageress at 
£120 per annum. Assistant 10s. per week. 

A commission of 10 per cent, is charged by the society to whole¬ 
sale firms and an additional 25 per cent, is charged when selling 
retail to the public. Prices are fixed on the basis of local 
and Liverpool markets. Accounts are checked daily by the 
Secretary during the busy season and are presented to the 
Committee once a month. A public audit is made twice a 
year. Produce is obtained by the society from shareholders 
only, and includes potatoes, poultry, rabbits, eggs, fruit, vege¬ 
tables, butter, and similar produce. The venture has done 
much to stimulate production with regard to poultry and eggs 

« « » . « • • 

MAT MAKING. 

Commwnicated by the Rural Industries Intelligence Bureau, 
258, Westminster Bridge Road, London, S.EJ, where 
reprints can be obtained. 

The making of woollen rugs by hand on canvas is often 
advocated as a paying home occupation for elderly persons, 
invalids, disabled soldiers and others, but it is very seldom that 
it is found to be so in fact. The chief reasons for the popularity 
of the idea seem to be that very little and inexpensive equip¬ 
ment is needed, and that the work is easily learnt, and this is 
true enough; but other equally important points which are often 
lost sight of are that the expensive materials required and the 
amount of hand labour involved make these articles much too 
costly to be at all readily saleable at rates which will pay the 
maker. Consequently rug making is really more to be recom¬ 
mended as a hobby than as a means of livelihood. (For remarks- 
on rug weaving see p 852.) 
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When we torn, however, to a consideration of the possibilities 
of mat malting better prospects are at once disclosed. In Ihe 
first place, much cheaper materials are used, and in the second, 
the employment of equipment of a comparatively simple and 
cheap Und enables the rate of working to be greatly increased, 
so much BO that the selling prices of the product can be quite 
low consistently with a reasonable remuneration to the worker. 

Even so. however, mat making of the kind to be described 
cannot invariably be recommended as a whole-time industry, 
mainly because the disposal of output depends largely upon 
retail sales and a comparatively narrow local connection. Large 
quantities of mats are imported from India and elsewhere for 
disposal to traders at prices with which the individual would 
find it difl&cult to compete. They are made in standard sizes 
and patterns by cheap native labour. On the other hand, the 
local worker’s principal opportunity for getting orders from the 
trade will be due to the special demand, by motorists, car 
dealers, agents, etc., for small quantities of odd sizes and 
special shapes, which are very much more expensive when 
obtained through the usual wholesale channels, but can be 
produced by the small local maker with little or no greater 
trouble and expense than the standard sizes—and sold at better 
prices. 

At the same time the supply at any rate of small quantities 
at wholesale rales to retailers in the worker’s neighbourhood or 
nearest town, need by no means be ruled out as an impossibility, 
and it should be worth while canvassing them for orders as well 
as trying for retail sales to private houses, shop-keepers, private 
or public institutions, etc. 

There are few articles of more extensive every-day usefulness 
than the common coir or fibre mat, and the possibilities of local 
absorption should easily be sufficient to provide an individual 
with at least a remunerative part-time occupation. For this 
reason it might be very suitable for the agricultural worker 
during his slack seasons. In some cases, where it seems likely 
that the output of a whole-time worker can be disposed of with¬ 
out difficulty or where special contracts can be obtained, an 
industry of this sort would be alone able to provide a livelihood. 

The work is coarse and fairly heavy, and generally rather 
unsnited for invalids or disabled men, though some operations 
undoiibtedly could be performed by them. It would depend 
rather on the nature of the disability. The wool and wool 
bordered mats entail the least physical exertimi,' and could 
be made on the loom by women or girls. 
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Types of Mats. —^There aa'e several different types of mats 
which can be made, needing varying kinds of outfit to produce. 
These will be briefly dealt with in order, with an example and 
estimate of costs in each case. 

The following table should be useful—^it gives the dimensions 
of standard mats according to the numbered sizes. The prices 
wholesale and retail (as at August, 1928) must be regarded as 
approximate only. They may vary -a good deal, not' only in 
different districts, but also, of course, according to quality and 
price of the materials used; and the wholesale rates would be 
subject to discount for cash or monthly .accounts. 


Staiidarti. 

Roveraible. 

Sinnet. 

G-ood Quality 
Yatti. 

Wool-bordered. 

No. Size. 

lletail. 1 Wliolesale. 

1 P«»r doz 

Retail. 

WhoI(^ie. 
Per doz. 

Ketail., 

Wliolesale. 
Per dor. 

Retail. 

Wholesale. 
Per doz. 


It. (1. 

1 K, d. 

/f. d. 

d. 

n. d. 

«. d. 

ff. d. 

S. d. 

1. 24 ill. X 14 in. 

11 

8 0 

3 3 

33 0 

2 9 

26 0 

4 6 

46 0 

2. 27 in. X 16 in. 

1 2 


1 0 

42 0 

3 3 

33 0 

5 9 

60 0 

3. 30 in. X 18 in. 

1 4 

12 6 

5 0 

62 0 

4 0 

40 0 

6 i) 

74 0 

1. 33 in. X 20 in. 

1 7 

ir. 0 

6 0 

64 0 

4 6 

19 0 

8 0 

89 0 

5. 36 in. x22 in. 

1 10 

18 0 

7 0 

77 0 

5 6 

1 69 0 

9 6 

106 0 

6. 33 in. X 24 in. 

— 

— 

— 

_ 

— 

— 

— 

— 

7. 42 in, X 2(5 in. 

— 

— 

— 

— 

— 

— 

— 

— 

8. 46 in. X 28 in. 

— 

— 


— 

- 

— 

— 

— 

3. 48 in. X 30 in. 

— 

— 

— 


— 

! 

— 

— 

Oiilrtizo'4 ... 

7(l.~ 

sq 

-9(1. per 
,. ft. 

1«. 9(1.—2s. 
per sq. ft. 

Ig. 7il.— Jr. Hil 
p(‘r Mp ft. (anti 
up to 3.S. 6(1. or 
4a. per wj. it. 
if rtNpiired 
specially 
shaped). 

2h. 6(1. p(T 
gq. ft. 


Standard sizes above No. 5 are seldom if ever stocked, and 
can usually be charged for almost at the rate of “ outsizes.” 
What are called “ slips ” are stock sizes 12 in. wide by 27 in., 
80 in. or 83 in. long. 

Outsizes are mats made singly or in small quantities to a 
customer’s special requirements, and they will be by far the 
most profitable kind of order for the small worker. Motor car 
owners often require a special shape or size to suit the foot 
boards or the body of their care, and have to pay fancy prices 
to dealers in motor accessories for them. The worker should 
canvass garages near him, and car owners also, both for orders 
and to advertise the fact that he can supply these special 
articles. ITe may often indeed get better prices than those 
mentioned above for this class of work. 















1928.] 


Mat Making. 


847 


1 . BeTerslble Mats. —^These are made entirely of coarse fibre 
spun yam loosely double stranded, which is sold in several 
grades of quality at prices from i)15-;£20 per ton. Assuming 
that the small worker bought in smaller quantities he might 
expect to have to pay on an average 20s. per cwt. 

For appearance sake, it is usual to dye a border all round 
the edge, 2 to 8 in. wide in a bright colour. The cost of the 
dye depends rather on the colour used, but should not exceed 
10 s. to 12s. per lb. An exceedingly small quantity is required 
per mat. Half a pound of dye should be sufficient for 16 doz. 
mats of No 1 size, or 12 doz. of No. 2 or 10 doz. of No 8. 
The outfit required for making consists of a reversible mat¬ 
making frame with rod and needle, a narrow dyeing trough of 
sufficient length to accommodate the longest side of the largest 
mat intended to be made, and a knife. The total cost of these 
would be about £9. The operation of making these mats is 
very simple, and the use of the frame can be learnt in a few 
hours, although the speed necessary to make the work pav 
can only he acquired with practice. The dyeing of the border 
is still easier and can be done by a boy or girl. Sufficient of 
the dye dissolved in water is placed in the trough and kept hot. 
Each edge of the mat is then dipped in turn and held in the 
solution for 10 or 1.*) seconds. Tt is usual to dip two mats 
at a time. Dipping should proceed at the rate of about two 
mats per minute, and the mats should then be hung over a 
rope for an hour or two to dry. 

The rate of production by an experienced worker should be 
about 8 to 10 sq. ft. of matting per hour. 

CostH Example 

1 do7. No. 2 Reversible Mats (1 ft. 4 in. X 2 ft. 3 in.) 


Material— p. 

18 lb. of yarn at 20s, per cwt. wiv. 3 2h 

Dve (J lb. for 12 dozen) . 5* 

Labour— 

Makinp :—i hours oharpfed at Is. 4 0 

Dyeing at 100-120 per hour at Is. 

Prime cost of 1 dozen mats ... TO 


It will be seen that both wholesale and retail selling prices leave a good 
margin of gross profit after the worker has allowed himself Is. an hour for his 
labour. This gross profit, however, has to cover overhead charges, possibly 
including costs of carriage on material and finished goods, time spent in 
calling on customers or looking for orders, etc. 

2 . Sinnet or Slraleton Mate.— The making of these mats 
requires but a very simple outfit, but they may not-be foimd 
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always so readily saleable as other kinds, and the worker must 
acquire skill and rapidity in the use of the sailmakers* needle 
and palm. 

The equipment required is. a stout wooden frame (with iron 
plates sunk into it), a sewing palm and a few medium-sized sail- 
makers’ needles of various shapes. The plates in the frame 
have holes in them to take pegs which define the comers of 
mats of the various sizes (Fig. 1). Total cost £6 to J08 6e. 

This simple and cheap apparatus would suffice for the trained 
or experienced mat maker, able to calculate for himself the 
correct sizes of the loops, which vary for different sizes of mats. 
The beginner, however, would probably find this a difficult and 
complicated process, leading to mistakes and loss of time, and 
it would be better in this case to use special frames which are 
obtainable adapted for making one size of mat only. Greater 
accuracy and speed in working will result, but he will be put 
to more expense on his outfit in the first instance. 

Price.s for these special frames arc :— 

No. 2 size. £2 Os No. 4 size ... £2 lOe 

No. 3 „ . £2 .5s. No. 6 .. £2 15 r 

So far as standard size mats are concerned, the use of the 

ppecial frames will make the work quite simple. 

Outsizes are seldom required in this type of mat, but when 
they are they cannot be made on the standard frames sold but 
pegs must be driven into the floor or table in the proper positions 
to suit the required size and shape. Outsizes could only be 
produced by a worker of sufficient skill and experience to work 
out correct loop sizes for himself. 

Sinnet mat frames are not self supporting, but the worker 
will require a table to lay them on whilst using them- 

The mat itself is made from a single length of plaited 
fibre yarn, the plait being about 1 in. wide by f in. 
thick for No. 3 mats and above. This can be purchased ready 
for use at about 50s. per cwt. It is twisted or bent by hand 
into (he open work pattern required, and stitched up where 
needed with stout pack thread, sewing twine or fibre yam. 

Very little training is wanted to make this simple kind of 
mat, but a good deal of experience will be found necessary 
before mats can be produced rapidly and neatly. 

The size perhaps most commonly in request would be the 
No. 3 (30 in. x ig in.h and an experienced worker should 
be able to. make them at the rate of about 1 an hour. 




n>i toi in ikiiij C«*n iiui \Vo« I Ikniloiecl M.it- 
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Cost —^The cost of making 1 dozen No. 3 Sinnet mats is about as follows:— 
Material— £ s. d. 

56 lb. of plait at 50s. per cwt. 15 0 

Sewing twine ... .. .. 3 

Labour— 

12 hours at Is. .. ... 12 0 

Prime cost of 1 dozen ... £1 17 3 

and this size should retail at about 58. each. 

Sinnet mats can also bo d^’ed at the comers or along the edges if desired. 

8 . Loom-Made Ooii Tam Mata. —This type of mat should 
be the most easily saleable, and is also that most often required 
in outsizes by car owners and garages. They are made on a 
hand loom almost exactly similar to the old-fashioned cottage 
loom formerly used for weaving homespun cloth, but more 
heavily and stoutly built, mat making being much heavier work 
than cloth weaving, as the yam is coarser and the tension of 
the warp higher. 

The equipment required will be the loom with its harness, 
reed, shuttles or needles tFig. 2); scissors, shears, cutting-out 
rod and knife, a simple spool winder, and needle and palm for 
sewing on the edge binding. The total cost of these would be 
about jC 22 to ,£24. 

In addition, if the worker is to beam on his own warp this 
will require a beaming frame and a raddle at an extra cost of 
approximately £5. A clear floor space of about 45 ft. by 6 ft. 
wide will be needed for this operation. This job can of course 
be done out of doors, but it cannot be undertaken single handed. 
The worker will in fact require two assistants, one of whom 
may be a boy, during the operation, which, however, need not 
be a very frequent one as he should beam on 50 to 100 yards 
of warp at a time which would be sufiBcient for 7 or 8 doz. 
No. 3 size mats. If he is a spare-time worker only this should 
last for a month or so. The operation would take 8 to 4 hours, 
including resetting the loom. It is probable that the suppliers 
of his equipment would do this for him if required, but it will 
decidedly pay the worker to do it himself if possible. " 

Space does not admit of describing how the loom is set up 
for working—the method is almost exactly similar to that 
described in publications on hand-loom weaving; but after the 
warp is stretched through the harness and the reed, the way the 
mat itself is formed is briefly as follows:— 

Tha yarn for the pile which the Mrorker obtains in bales is made np 

into balls for convenience in working, and two strands of this yam, taken 
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together are worked under and over the warp threads, like a kind of coarse 
spiral spring, the full width of the mat. This is done very rapidly with 
the lingers and thumb, which must be protected with metal finger stalls 
from the chafing which would be causcvd by the very coarse fibre yam. 

The cutting-out rod consists of a long, narrow U>8haped blade of 
steel. This is slipped inside the loose spiral of yarn, open side upwards, 
above the warp threads, and the whole is then closed up by a heavy blow 
with the reed. The worker then inserts the blade of his knife between 
the two top edges of the cutting-out rod, and passes it rapidly across the 
whole width. This cuts all the threads at the top of the spiral and forms 
a double row of pile across the mat. The cutting-out rod is pulled out, 
another blow given with the reed, and then a couple of threads of the same 
material woven in to bind the pile. These intermediate or weft threads 
are put in wilh the shuttle while alternative threads of the warp are lifted 
or depressed by the harness, and each is diiven tight with the reed. A 
fiesh line of pile is then put in, and so on, till the loom work on the mat 
is completed. 

The sequence of operations described above takes only a few 
seconds in reality, but the work is more arduous than weaving 
woollen cloth by hand. 

On removal from the loom a length of plait ^ in. wide, say, 
is sewn on all round at the base of the pile holding the looso 
ends of the warp threads in place, and to keep the mat neat 
and in shape. Tt will be wise for the inexperienced worker at 
first to knot alternate loose ends of warp together and with the 
plait at intervals, or he may find his mats coming to pieces 
at the ends. * 

The mat is now ready for the'last operation, viz., trimming. 
The pile as left from the cutting-out operation in the loom will 
be very uneven, and requires trimming flat with a pair of heavy 
soissors'or shears—the former are best for coir and the latter 
for wool borders or all-wool mats. The mats should he laid 
on the worker’s bench with one edge overhanging it and trimmed 
right across at this point, then moved a little further over and 
the process repeated until the whole is of an even thickness. 
The mat is prevented from slipping off the bench during this 
operation by placing a weight on it. 

CohI of Material. —The approximate costof the materials used is as follows:— 
Coir yarn for pile, ordinary quality, about 288. per cwt. 

do. do. good quality (motor car work) 3 Br. to 34 p. 

do. for warp and weft. 288. 

J-in. plait for binding ... . fiOs. 

Co$t8 Examfle for 1 dozen mata^ size No. 3— 

Material— £ h. d. 

Yarn for pile, 32 lb. at 338. per cwt. .0 9 5 

Yarn for warp and weft, 8 lb, at 288. per cwt. ... 0 2 0 

Plait lb. of irin. at GOs. per cwt. .0 1 4 
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Labour— 


Proportion of beaming on costs say) ... 

... 0 

1 

0 

Balling yarn from bales—] hour. 




Making up—14 hours 




Trimming and binding—6 to 7 hours. 




Say 21 hours at Is.. 

... 1 

1 

0 

Prime cost of 1 dozen. 

£1 

14 

9 

Kach. 

... 0 

2 

lOJ 


This size should retail at 48. each, or even more for best quality mats. 

♦ Balling and spool winding can be done by a boy or girl. 

4. Vandyked or Straight Wool Bordered Mats. —These are 
made on the loom and with practically the same equipment 
as in the last case, but the materials are of rather better quality. 
The type of mat in question has its central portion of coir or 
coconut fibre as before, but round the edge is a pattern worked 
in wool of various colours. The warp threads, or rug warp as 
it is termed, in this case are of a fairly fine linen thread, and it 
is better in this case to have the beaming on done by the maker 
of the loom, unless the worker is going in for manufacture on 
a fairly large scale or on a whole-time basis. A 200-yd. length 
of warp would be put on at a time, sufficient for about 14 doz. 
No. 3 mats. To get this done would cost about £8 158., and 
would last the spare-time worker some months. The weft yam 
is a soft jute cord woven in with the shuttle in the ordinary 
w'ay, and the wool border is produced by using woollen yam 
twisted in, but over a width of a few threads of the warp only 
on either side of the fibre centre, in exactly the same way as 
the coir fibre pile was created in the last example describing 
coir mat making, balls or spools of wool of the colours required 
being hung at the side of the loom. 

These mats are not bound with plait, but at the beginning 
and the end a short length tabout 2 in.) is woven, using a shuttle 
carrying a rather thinner jute yam or binding twine. When 
the mat is removed from the loom these end pieces are doubled 
over underneath the mat at each end and sewn up. ‘ 

Trimming of the faces is required as for coir mats. The wool 
border should be trimmed with the shears to a level below that 
of the fibre centre portion. 

Co$i of Mattrial .—^The wool used is of a much cheaper grade than that 
usually employed in rug making. Prices vary according to colour from about 
Is. to Is. Id. up to Is. 8d, per lb. Black and red are among the cheaper colours. 
Blues, yellows, greens, etc., are more expensive. 
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Cult of Making 1 dozen No. 3 Wool Bordered Mate — 


Materials— 

£ 

s. 

d.* 

Wool, 10 lb. at Is. 2Jd. per lb. 

... 0 12 

0 

Jute, 16 lb. at 28s. per cwt. . 

... 0 

3 

9 

Fibre, 48 lb. at 14s. per cwt. . 

... 0 

6 

0 

Binding, 1 lb. ... . 

... 0 

0 

4 

Linen yarn, lb. at Is. 8Jd. per lb. 

Labour— 

... 0 

6 

0 

* Pulling off wool and teasing fibre—3 hours 

... 0 

1 

.6 

Making (45 sq. ft.) 25 hours at Is. 

... 1 

5 

0 

Tiimming—6 hours at la . 

... 0 

6 

0 

Prime cost of 1 dozen. 

£3 

0 

7 

Each. 

... 0 

6 

Oi 


Hetail selling price should be Gs. 6d. to 7a. 

* Can be done by a boy or girl. 

All Wool Mats. —^With the same equipment and using the 
same warp as for the wool-bordered type, by replacing the coir 
fibre centre portion with a suitably coloured wool—^bordered all- 
wool mats can be made in a great range and variety of patterns 
and colours. The cost of those would be from 40 to 60 per cent, 
above that of wool-bordered mats of the same size. 

In this style there would be a more frequent demand for 
special or oulsizes—^they are often required by car owners to 
fit in a particular position, or in a shade to match existing 
upholstery. Another special use besides the ordinary domestic 
one is seating mats for pews in churches, chapels and ether 
institutions. 

Bug Weaving. —By using a better quality wool and leaving 
a thicker pile on the finished article, woollen mgs can also 
be made on the loom with very much less expenditure of time 
on labour than is necessary where the common hand methods 
are employed. While rag making, as mentioned in a previous 
paragraph, is not often likely to be at all a paying proposition 
undertaken by itself, it should be quite possible to execute on 
the loom occasional orders at quite a reasonable price. These 
rags will always, however, be fairly expensive owing to cost of 
material, and consequently sales will be generally too small to 
provide steady work at them; and it would be unwise, even if 
possible, to lock up money in accumulating a stock. 

Coconut Matting. —Coir, or what is often called coconut 
matting, as well as sacking material for-making up into coal 
bags, sacks, etc., can also be made on the mat loom without 
any difficulty, but it will seldom, if ever, be possible to compete 
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in this class of goods with the factory, to say nothing of the 
products of cheap native labour imported in quantities from 
India and elsewhere. Individual workers in a small way, there¬ 
fore, are not advised to attempt it unless they are certain of 
being able to buy their material at specially favourable rates 
and to sell their output at an unusually high one. 

Trimming by Machine. —In describing the process of making 
coir yam and woollen mats and rugs above, we have referred 
to the trimming of the pile to an even thickness as being done 
by hand with scissors or shears. Shearing machines, either 
hand or power operated, can, however, be got for this purpose, 
and one of these would be a very useful addition to the equip¬ 
ment of any worker whoso output is at all large; by the use of 
the shearing machine uniformity of thickness is automatically 
attained with an immense saving of time and cost of labour. 

These machines are rather expensive, a 80-in. hand-operated 
shearer costing between £70 and £80. but it should pay the 
worker, to instal one, if he finds he can dispose of a whole¬ 
time output. Possibly in some eases, two or three workers in 
the same district might be able to share one. or pay for the 
permission to use it, if ft was the property of one of them only. 

Training. —^For the majority of the operations described in 
these notes. little training is necessary beyond some instmction 
in the handling of the equipment or the loom—^the necessary 
skill would follow with experience in working. One firm of 
manufacturers of mat-making equipment has informed ns that 
thev would he prepared to give this necessary instruction at their 
works to purchasers of their apparatus. 

Tho Bureau will be pflad to answer inquiries arising from these notes, 
and to furnish on request particulars of manufacturers and suppliers of 
the equipment and materials described. 

THE LONDON POULTRY MARKETS. 

C. A. Platt. 

Ministry of Agriculture, and Fisheries. 

Pbobablt in no other market in the United Kingdom can so- 
fine a collection of poultry be seen as the displays in the Ix>ndon 
markets of Smithfield and Leadenhall at Christmas time. 
These markets receive a large proportion of the turkeys and 
ducks from East Anglia, geese from the fen country and fowls 
from the fattening districts of Sussex. Although poultry of 
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good quality come to these markets from all parts, production 
and marketing has reached a higher standard, and is to some 
extent better organised, in the areas' particularly mentioned. 

This not only applies to the Christmas festival, but at all 
seasons of the year English poultry of the finest quality is to 
be found in the London markets. There is, however, a large 
quantity of English produce of inferior grade sent to London, 
and it has to compete with foreign supplies. a 

Poultry of all classes is imported to Great Britain from the 
Dominions and from foreign countries, and a large proportion 
of it comes to the London markets. Much of it is of very fine 
quality, and is produced to meet a definite demand and to arrive 
at favourable seasons. 

Christmas Markets. —Some indication of the importance of 
our markets to the foreign producer can be gained from the 
following figures, which show the arrivals of British and foreign 
poultry and game into Rmitbfield Market during the month of 
December for the year 1922, with comparisons in the years 
1921 and 1913. 

1913. 1921. 1922. 

British and Irish ... 1,579 tons. 2,089 tons. 1,762 tons. 

Foreign . 1,302 „ 553 „ 1,317 „ 

It will be seen from these figures that the foreign producer 
has regained the position he held on this market before the 
War so far as quantity is concerned, and the figures give some 
idea of our Christmas bill for foreign poultry. 

For the Christmas trade, turkeys, which arrive from France 
in considerable quantity, compare very favourably with the 
Norfolk turkeys, geese from Normandy and Holland are of 
exceptionally fine quality, while fowls from these countries 
also stand well in the markets. In addition, large number.s 
of turkeys of a lower grade come from southern Europe. 

Ireland, which is included in the return with the British 
supplies, also sends large consignments of poultry of all classes, 
and a long study of the market requirements has led to great 
improvement in the quality and method of marketing of Irish 
produce. 

Smithfleld Market Betunu. —Some further figures from the 
Smithfield Market Betums are given below to illustrate the 
steady growth of foreign competition. In these Betums the 
figures for British and Irish produce are not given separately, 
and game is included with poultry, but suitable deductions can 
be drawn. 
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191$. 19S1. 19$e. 

British and Iri$h ... 8,526 tons. 11,711 tons. 12,060 tons. 

Foreign . 6,230 „ 1,936 „ 4,393 „ 

Here again the recovery of the foreign supplies is notable, 
but in the figures for the first nine months of the present 
year, the increase is still further apparent. The figures for 
the same period of 1922 are given for comparison. 

m$. loss. 

fist nine rnontlis.) (1st nine monlhs.) Differenee. 

British and Irish ... 7^556 tons. 6,733 tons. — 823 tons. 

. Foreign . 2,769 „ 3,695 „ + 926 „ 

This increase of 926 tons in foreign consignments for the 
first nine months of 1923 is notable, especially in conjunction 
with the fact that, of the total of 4,393 tons imported in 1922, 
1,317 tons were received in the month of December alone. 
It is also significant that this increase has mainly taken place 
in supplies from “Holland and other countries,” whose im¬ 
ports have increased by 849 tons. North America shows an 
increase of 96 tons, and South America of 17 tons, whilst 
Australasian supplies have decreased by 86 tons. 

There is, on the other hand, a decrease in the same period of 
supplies of British and Irish birds. This decrease in the nine 
months outweighs the gain in the 12 months of 1922 over 
the 1921 supplies. 

Market Reqairements. —Reference has already been made to 
the supplies for the Christmas markets. Of the poultry received 
at other seasons, the American box chickens of about 3 lb. 
weight are well favoured on the market, and French poultry 
meets a ready demand. A new feature on the market this year 
were Belgian fattened fowls almost comparable with “ Surrey ” 
fowls. They arrived late in the season, but realised within a 
few pence per lb. of the price paid for the latter. 

The demand for poultry varies to some extent at different 
seasons («ee Ijeaflet No. 201), but there is plenty of evidence 
to show that special demands can be created for any class of 
produce if this is of good quality. It is doubtless the poultry- 
keeper’s first business to study the normal demandeT of the 
market and to endeavour to supply these, but if for other 
reasons the class of poultry produced is not such as to meet 
the normal requirements, there is every reason to suppose that 
if this particular product is put on to the market in the best 
possible manner, a good trade will be found. 

Complaint is sometimes made of the returns received by 
producers for poultry sent to London salesmen. These can be 
accounted for in various wavs. 
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A large quantity of the poultry received in the markets is 
badly finished, birds being ill fed, badly prepared and care¬ 
lessly packed. Consignments are also irregular and frequently 
sent without sufficient warning to the salesmen. 

It is probably a fact with poultry, as it is said to be with 
other goods, that London will absorb any class of product, 
but the producer of inferior quality poultry will seldom gain 
by sending long distances to this market. On the otb^r hand, 
birds of good quality are frequently spoilt by ignorance in their 
preparation and in packing. In the first case the inferior birds 
will probably sell equally well in live condition at a local 
market, and in many cases these birds will be brought into 
better condition by the purchaser before they are eventually 
killed. If the producer intends to market the birds dead, he 
should first bring them into fit condition. Care in the details 
of marketing is very important; appearance adds much to 
the value of the product, and uniformity in the quality of the 
birds in a consignment is very desirable. 

Where regular consignments are sent to a salesman, he is in 
a position to find a steady outlet for these at a satisfactory 
price, and in dealing with regular and large quantities of good 
quality produce the London markets seldom fail. Even when 
small consignments can only be sent at irregular intervals, if 
these are of .good quality and the salesman is notified to expect 
them at a given date, satisfactory results follow. In supplying 
a large market like Smithfield, however, some knowledge and 
organisation is required. The exporter of foreign produce 
studies his market carefully, and directs his supplies accord¬ 
ingly. ' These supplies are also sent in larger consignments, 
and are consequently handled by the salesman with more 
economy in labour. 

To effect similar results with English poultry, organisation 
is badly needed. In some areas the organisation has grown; 
the fatteners of poultry in the Heathfield and Uckfield districts 
and the duck fatteners in Norfolk, for instance, can be sure 
of their produce meeting a ready sale in the London markets. 
If English producers of poultry in other areas are to meet the 
increasing competition from abroad upon more equal terms, 
especially in this important market, it can only be done by a 
study of market requirements with a view to the adoption of 
better methods by the producer, and by some organisation for 
the regulation of supplies. 
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THE IMPERIAL FRUIT SHOW, 1923. 

J. Turjsbtll and A. Whiting, 

Ministry of Agriculture and Fisheries. 

The third Imperial Fruit Show which was held at Manchester 
differed considerably from all previous fruit shows. In the first 
place it has been wholly organised and financed by the fruit 
industry itself. That fact augurs well not only for future fruit 
shows, but for the whole future of the industry. It completely 
refutes the too commonly expressed view that it was impossible 
to combine such completely opposing interests as those of the 
different sections of the fruit industry. 

The two primary objects of the show, viz., to improve the 
presentation of apples by better grading and packing, and to 
stimulate the demand for apples by the consumer—^have been 
notably advanced. The idea of having with each exhibit an 
extra package to be shot out for the purpose of judging, left the 
remainder of the exhibit undisturbed—adding to the general 
attractiveness of the display and further demonstrating good 
and poor methods of packing It also provided exhibition fruit 
for retail sale. Visitors were able to taste apples at the stand 
of the Federation of British Growers and then pass on to the 
retail stand to purchase apples. So popular was this feature 
that the exhibition fruit was cleared out quite early during the 
show. It is the most effective move that has yet been made in 
stimulating the demand, and should play an important part 
in the organisation of future fruit shows. Arrangements might 
even be made whereby the public could purchase whole exhibits 
if the latter were priced by a valuing committee. The improve¬ 
ment in the general level of packing is very marked. The adop¬ 
tion of a standard method of box packing has greatly reduced 
the difficulties of newcomers in arriving at a suitable pack for 
different varieties and sizes. In the past, the Kent section has 
been well in advance of the East and the West, but now there is 
little to choose between the different sections. There-are now 
more growers able to put up a sound commercial pack, with the 
consequence that few exhibits fall short of the exhibition stan¬ 
dard. The display of the judges* score card in each class 
again attracted the lively interest of the growers attending the 
show. The display of cards showing the merits and uses of 
each variety was a useful innovation, and added materially to 
the propagandist value of the show. The shortness of the <Sx>p 

F 
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resulted in a decrease in the number of entries, but quality was 
well maintained notwithstanding that the growing season was 
remarkable for the severity of the attacks of insect and fungus 
pests. 


Section. 

Numbi'i’s in 1922. 

NmnbeiR in 1923. | 

Exhibitors. 

Entries. 

Exhibitors. 

Entries. 

Britifih Empiie— 

United Kingdom ... 

24 

‘39 

14 

‘ 34 

Canada ... . 

9 

17 

4 

n 

Austialia. 

5 

6 

3 

3 

South Africa . 

7 

9 

_ 

_ 

Oversells 

13 

92 

6 

28 

Kent and Southern. 

47 

222 

17 

89 

East and Northern. 

43 

187 

38 

109 

Wt St and Midlands. 

29 

1 8 1 

1 17 

7« 

I rish. 

44 

71 

i 9 

11 

Channel Islands 

r>8 

85 

7 

8 

Unite<J Kingdom* ... 

30 

58 

10 

19 


• J(i addition (aother classes melutied above. 


Apples .—British Empire Section —Contrary to last year’s 
experience, the best exhibits in the show were to be found in 
this section. This is as it should be and was no doubt in some 
measure due to the reduction from 20 to 10 in the number of 
packages required. The most striking feature of the section 
was the very high level attained by the great majority of the 
exhibits. In most eases the apples were almost perfect speci¬ 
mens and their condition showed that the greatest attention had 
been paid to every detail of picking, storing, grading and 
packing. It is obvious that if these details maintain such a 
high standard at future shows competition w’ill bo so keen that 
one blemished specimen may be the deciding factor in making 
an award. The judges had the greatest difficulty in differentiat¬ 
ing and attention had to be directed to quite minor points of 
detail, such as trueness to type, before a decision in some eases 
could be reached. 

In the dessert class, there is always keen competition between 
Cox’s Orange Pippin and McIntosh Red. In this country we 
hold the view that the flavour and texture of good Cox’s Orange 
Pippins are unapproached, but the Canadians maintain that 
McIntosh Red holds the premier position in. this respect. No 
one could doubt. however, that the exhibit of McIntosh Red from 
British Columbia deserved first place. This was a collective 
exhibit from an Association of Growers who naturally had more 
opportunity to obtain a perfect selection of fruit. There was not 
a single blemished apple in the turned out package, and it is 
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doubtful whether more perfect quality and finish for this variety 
could be obtained. Possibly the pack might have been con¬ 
sidered a shade low at the ends and not absolutely solid. The 
second prize went to Cox’s Orange Pippin from Malvern. 
Against the McIntosh Bed these looked a little dull and russety, 
with some blemishes round the stalk end. Grand specimens as 
they were, the finding of several fruits with slight cracking near 
the stalks was suflScient alone to reduce the points awarded under 
“ condition.” The size (188) was about right for the variety 
and gives a solid pack standing up well under show conditions. 
If any criticism could be made, it would be that the pack looked 
a little flat. The third position was reached by McIntosh Bed 
from Quebec. These were not so bright as the winning exhibit, 
being a little bruised and the pack rather slack. The fourth 
place went to Allington Pippins, also from Malvern, typical of 
the best of this variety, and of fine size (175); the pack was 
perhaps a little flat-looking as was the case with the Cox’s 
Orange sent by this exhibitor. The fifth place was also given to 
Allington Pippins, this time from East Suffolk. They were 
well coloured, but the skin quality was not quite up to the last 
named. An exhibit of Worcester Pearmain, which was 
almost perfect, well coloured and packed, lost on condition 
and flavour quality. It would appear that this variety cannot 
hold its own in such a competition at a date so late in the year. 
A good exhibit of Cox’s Orange Pippin put up by the Essex 
Growers’ Branch of the Federation of British Growers won the 
Gilroy Challenge Cup. 

In the culinary class the premier award was gained by an 
exhibit of Blenheim Orange from Warwickshire. These were an 
airnost perfect sample of this variety, well packed and 96 to the 
box. The second place was secured by Lane’s Prince Albert, sizes 
80 and 88, from Malvern. They were not quite uniform in 
condition and quality, and the pack was a little uneven, but 
freedom from any form of blemish or bruise was very note¬ 
worthy. The third position was awarded to an exhibit of T.ord 
Derby from Kent—a very good sample of the variety, but not 
quite up to size (88 to the box). They showed a little hail 
damage and the pack was rather flat in some boxes. The fourth 
lot were of the variety Wagener, from British Columbia. They 
were on the small side for a cooking apple—size 118—appeared 
to have been badly picked, and the pack was rather slack in 
three boxes. The condition and skin quality, however, were 
again typical of perfect selection by the British Columbia 
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Growers. The fifth, Charles Ross (88 and 96 to the box), were 
not uniform in size, shape or quality, and the pack was a little 
uneven. Very fine Newton Wonders from Malvern secured high 
points for packing, but lost points on condition and quality on 
iiccoimt of bitter pit. Very fine Bramley Seedling from East 
Suffolk showed slight bitter pit and were rather slack in the 
pack (88 to the box). Bismarcks from Essex also showed a little 
bitter pit and the tight pack had bruised some apples against tbe 
ends of the box. There was evidence here of slight jamming in 
of the unwrapped layer. 

United Kingdom Section — Cox’s Orange Pippm .—The first 
prize in the box class went to Herefordshire for well packed Cox’s 
of outstanding colour and quality. The second, from Essex, 
were not quite such a typical colour and the pack also not quite 
so good—size 188. Tlio third, from Berkshire, were of fine 
finish and colour, but the pack was rather slack and low. The 
first prize in the half-sieve class went to Devonshire for an ex¬ 
hibit of fine colour, finish and skin quality, a good size, uniform 
and well packed. These were probably tbe best conditioned 
Cox’s in the show, and realised at auction 86s. per half-sieve. 
The second from Herefordshire were well packed and of an at¬ 
tractive appearance, but they were in soft condition and not 
uniform. 

Worcester Tearmain —The first prize lot came from Norfolk 
and were almost perfect in every way, receiving 95 per cent, of 
marks, size 188. The second from Kent were also very fine, 
size 175. The wrapping paper showed “ tails ” in the spaces. 
The third from Evesham were below the others in colour and 
condition, but were very well packed. In the class for Any 
Other Variety (except Cox’s Orans'e) in half-sieves. Worcesters 
were awarded second and third places, being beaten only by an 
outstanding example of King of the Pippins. 

Allington Pippin —The first prize went to Herefordshire, 
Allington’s of exceptional colour though rather small (216). The 
oecond, from Kent, were fine specimens, but too many sizes, 
most of which should have been packed 8-2. The third, from 
Kent, were well packed, bright fmit but rough skinned. The 
exhibits from the Eastern Counties were unfortunate in not 
being “ placed ” in this class as some had nearly full points 
for colour, finish and condition, and the pack was good. The 
majority also were more typical of the variety than more highly 
coloured fruit from Herefordshire. 
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Blenheim Orange —The first prize for dessert Blenheims in 
boxes went to Kent for a sample of bright colour and good con¬ 
dition very solidly packed. The size (112 packed 2-2) is rather 
large for dessert, but a smaller size means a 8-2 pack with wide 
spaces, which is apt to shift under show conditions when the 
top layer must not be wrapped. The second, from Evesham, 
were not so bright and level in colour and the apples were not 
uniform in size. 

Any Other Variety.—Dessert —In boxes the first prize was 
won by a Herefordshire exhibit of King of the Pippins, outstand¬ 
ing in everything except condition. These were followed by very 
good Gascoyne’s Scarlet from Essex, which made the same 
price, viz., 20s. per box. and for third place by King of the 
Pippins from Worcestershire. In half-sieves this class included 
all varieties except Cox’s, and the first prize again went to 
Herefordshire. King of the Pippins much like the first, men¬ 
tioned above. 

(To he concluded.) 
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NOTES ON MANURES FOR DECEMBER. 

H. V. Garner, B.A., 

RothamHted Experimental Station, 

Signs of Starvation. —The yellowish appearance of plants 
which are suffering from a shortage of available nitrogen, 
for example in the case of winter-sown cereals in a wet cold 
spring, is w^ell known. It is perhaps not so generally recog¬ 
nised that deficiency of potash also produces marked symptoms 
in such potash-loving crops as mangolds and potatoes. On 
Barn Field, at Kothamsted, where mangolds have been grown 
without potash on gertain plots for many years, their appear¬ 
ance this year has been far from normal. The leaves became 
wrinkled, flabby, of a very dark green colour and tended to 
wither at the margins, while the leaf-stalks were much yellower 
than is normally the case, and the whole plant was stunted. 
Potatoes grown without potash showed rather similar effects. 
The growth was poor, the leaves were dark blue-green and 
dying-off was premature. Needless to say, the yield of tubers 
has been seriously reduced. The above effects are only seen 
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in extreme cases, but complete omission of potash manures 
for a single season will often produce them in the case of 
potatoes. 

Top-Dressing the Kurse Crop. —^In a recent experiment at 
Eothamsted, barley undersown with red clover had been top- 
dressed at a time when the young seeds were just appearing 
through the ground. The dressings per acre were;— . 

(1) Superphosphate 2 cwt. 

(2) Superphosphate 2 cwt. + Sulphate of Ammonia 1 cwt. 

(3) Superphosphate 2 cwt. + Sulphate of Ammonia 2 cwt. 

These dressings produced their usual effect on the barley crop. 
Superphosphate alone had little effect on the crop, which was 
not visibly different from barley without manure, but each 
addition of sulphate of ammonia gave a marked increase of 
grain and straw. On examining the clover plant after the 
barley had been removed it was noted that the dressing of 
superphosphate had resulted in a very good plant of seeds; the 
addition of 1 cwt. of sulphate of ammonia had very slightly 
damaged the plant, while the double dressing had been dis¬ 
tinctly destructive. It would seem advisable in similar cases 
to limit the nitrogen as dressing to about 1 cwt. per acre and 
apply it at barley sowing. Where mixed grasses and clovers 
are sovra the effect would not be so marked, as any loss of 
clover would be compensated in part by the increased growth 
of grass obtained from the sulphate of ammonia. 

In another experiment on the influence of manuring on the 
malting quality of barley, one plot of barley had the sulphate 
of potash omitted from the complete artificial mixture while 
all the others received potash. The effect of the omission 
was not so marked in the barley crop, but the clover under 
the barley showed a striking depression below the level of the 
remaining plots which had received potash. The above effects 
serve to bring out the importance of considering manuring in 
relation to a sequence of crops rather than to the one which 
will actually receive the application. 

Storage of Fertiliaen. —^Prices of artificial manures tend to 
vary with the season of the year, being slightly higher when 
they are wanted for immediate application than at other times. 
Quick-acting fertilisers are in most demand in March, April 
and May, while basic slags are more taken up in the autumn 
and winter months. A manure shed on the farm enables the 
farmer to take advantage of these small differences by buying 
in his supplies at a favourable price and storing them under 
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good conditions until required. He is also independent of 
possible delays in delivery in the busy seasons. Dryness is 
the essential for a manure shed. A concrete floor for mixing 
purposes and wooden bins to hold the fertilisers in bulk or in 
bags are desirable. Most of the common fertilisers can be 
kept indeflnitely in a dry sbed without chemical changes taking 
place. A certain amount of atmospheric moisture may be 
taken up and cause lumps to be formed, but these are easily 
dealt with on the floor either with a wooden rammer or the 
back of a shovel. 

Dry neutral sulphate of ammonia keeps in better condition 
than the ordinary grade and does not rot the bags. Lime 
cannot be stored in bags for any length of time. Casks 
of nitrate of lime should only be opened as required, as any 
unused excess tends to become moist when exposed to the air. 

Grass Land. —^The manurial requirements of pasture and 
meadow land may be regarded in the light of the losses of 
fertilising constituents which each type of grass land suffers 
in the ordinary course of farming. A few approximate figures 
are given of the losses sustained hy one acre of grass land in 
its period of maximum productivity during the five months 
of summer grazing or the growing season of the first hay crop 
as the case may be. The losses of nitrogen, phosphate and 
potash are calculated as nitrate of soda, 80 per cent, super¬ 
phosphate, and 12 per cent, kainit respectively. 




1 Taken from the land I 

Type of grass land. 

Prodiic ‘ removed 1 xr ^ 

per acre. | 

* I as Nit)ate 

1 of Soda. 

Phosphfltc 
as 30% 
Super. 

Potash 

as 

Rainit. 

Fattening pasture stocked 
with lull-grown 1 leasts. 

250 lb. fattening 
increase. 

lb. 

” ! 

lb. 

10 

lb 

1 

Me^lium store land stocked 
wnh yearling stoies. 

2001b. live weight 
increase. 

37 ; 

26 

3 

Medium hay land. 

20 cwt, hay. 

1 

205 1 

59 

282 


It will be seen that the mature animals make little demand 
on the fertilising constituents of the pasture. The nitrogen 
removed would he amply provided for by the cake feeding 
which is commonly received at some period of the year. An 
application of basic slag, superphosphate or hone meal every 
four years would maintain the phosphate and tend to balance 
the adde^i^nitrogen of the cake. Potash manures would not 
commonly be required on such land. 
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Grazing with stores takes more out of the land. A phos- 
phatic dressing (5 cwt. per acre of 40 per cent, basic slag 
or its equivalent) applied every 4 or 6 years will generally 
provide the necessary phosphate and also the nitrogen by the 
agency of the clover which usually appears after phosphates 
are applied to stiff land. If slsig appears to have little effect 
the land may be sour (in which case the only remedy is an 
application of some form of chalk or lime), or potash may be 
deficient, when a dressing of 4 cwt. per acre of kainit in 
addition to the slag will often given satisfactory results. 

The hay crop is exhaustive of all constituents, particularly 
of potash and of nitrogen, and complete and fairly generous 
treatment is required to maintain permanent meadow land. Tf 
dung can be spared it may be used at the rate of about 10 tons 
per acre every 4 years. In each intervening year a complete 
artificial mixture can be given consisting of 2 cwt. of super¬ 
phosphate and 3 cwt. of kainit per acre in autumn, and 1 cwt. 
per acre of nitrate of soda, sulphate of ammonia, or nitrate of 
lime in spring. The above, with residues of foods fed on the 
aftermath, should keep up production. If the land tends to 
become sour, an autunm dressing of 10-15 cwt. per acre of 
ground lime or its equivalent (1-1^ ton) of ground limestone 
may be applied every 8 or 4 years, and in the year of liming 
the artificial'mixture could be omitted. 
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PRICES OF ARTIFICIAL MANURES. 

Note.—TJuIcbs otherwise stated, prices arc for not less than 2-ton lots f.o.r, in 
towns named, and are net cash for piompt delivery. 


Areruye Price 
iceek fiudinq ^orpinher 7tli. 


Desobiption 

1 

Bristol} Hull 

f/pool L’lidn 

1 

Gost per 
Unit at 
London 


£ B. £ s. 

£ 8. 

£ s. 

B. d. 

Nitrate of Soda (N. 15J per cent.). 

... is.l.'i 

13.10 

13. 2 

16.11 

„ „ Lime (N. 13 per cent.) . 

Sulphate of Ammonia, ordinary 

. 

... 

12.10 

19. 3 

(A. 25| per cent.) 

„ ,, „ neutral 

13.12* 13.12* 

13.12* 

13.12* 

(K)18. 1 

(A. 25f per cent.) 

14.1.5* 14.15* 

14.15' 

11.15* 

(N)13.11 

Kainit (Pot. 12^ per cent.). 


... 

2. 5 

3. 7 

,, (Pot. 14 per cent.) . 

Sylvinite (Pot. 20 per cent.) . 

2. 7 l.is 

2.10 

2. 7 

3. 5 

... 

... 

2.10 

2. 6 

Potash Salts (Pol. HO })er cent.) 

... . 

... 

3.10 

2. 4 

„ „ (Pot. 20 ] er cent.) . 



2 5 

2. 3 

Muriate of Potash (Pot. 60 per cent.) 

8. 5 7. 0 

7. b 

7. 0 

2 10 

Sulphate of Potash (Pot. 48 percent.) 

13.10 

10.10 

10.16 

4. 6 

Bade Slag (T.P. 35 per cent.) . 

... 


3 10§ 

2. 0 

„ „ (T.P. 30 per cent.) 



2.17§ 

1.11 

„ „ (T.P. 26 per cent.) . 

2J3§ 2.* 5§ 



... 

„ „ (T.P. 24 per cent.) . 

2. 9§ 2. 1§ 

2.*b§ 

... 

2.*3 

„ „ (T.P. 20-22 per cent.) . 

1.18§ 


2 . 5§ 

„ „ (T.P. 18 per cent.) 

2. 3§ ... 

I.i6§ 


... 

Superphosphate (S.P. 35 per cent) 

3.18 

3. 7§ 

3. "6 1 

1.10 

M (S.P. 30 percent.) 

3. 6 3. 0 

3. 06. 3. 0 

2. 0 

Bone Meal (A. 44 . T.P. 45 pe*r cent.) 

9.10 8-10 

9. 0 

8 10 

... 

Steamed Bone Flour (A. 1. T.P. 60 per cent.) 

6* 5 ' e.iot 

6 . 0 

6. 5 

... 

Fish Guano (A. 9-10, T.P. 16-20 per cent.) .. 

12.15 ... 

12.10 

13.12 

... 


Abbreviations: N.«*Nitri gen ; A.=Ammonia ; »S.r.=Soluble Phosphate ; T,P.*“ 
Total Phosphate; Pot.=Pota8h, 

* Delivered in 4-ton lots at purchaser's nearest railway station, 
t Delivereii (within a hmiU-d area) at purchaser's nearest railway station. 

§ Prices includ* ct»st of carriage from W(»rk& to tow n named. Hull prices include 
•deli very to any station in Yurkshiic ; London prices include delivery within a 
limited area. Cost to purchasers in other distiicts will be greater or less according 
to the distance of different purchasers fitra the works. 

MONTHLY NOTES ON FEEDING 
STUFFS. 

E. T. Halnan, M.A., Dip. Agric. (Cantab.), 

Animal Nttirition Institute, Cambridge University. 

Soybean Cake and Soybean Meal as a Feeding Stall.— Soy¬ 
bean cake and soybean meal are two useful feeding stuffs which 
do not appear to be as widely used in feeding practice as their 
feeding value merits. Both the cake and the metd are derived 
from the soybean {Glycine hispida), being the residue left after 
extraction of the oil by pressing and extraction by solvents 
respectively. The soybean is a leguminous seed, and is chiefly 
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cultivated in China and Japan, where it is used in many dif¬ 
ferent ways as human food. Its chief characteristic is its high 
oil and protein content and easy digestibility. Average analyses, 
nutritive ratio and starch equivalent are as follows:— 





il 

TUrboJJ 

Soluble. 

^drabes. 

nbre. 

Atth. 


Btai'uti 

Kqoiy. 

Soybean 


33*2 

17-5 

30*6 

4*1 

4*7 

1 :2 

78*9 

Soybean cake 

14 5 

42*4 

70 

2.V8 

6*0 

6*3 

1 :1 

69*1 

Soybean meal ... 

11-3 

44 7 

15 

31*0 

6*1 

6*6 

1:1 

54 0 


The above analyses, taken from the Ministry’s Miscellaneous 
Publication No. 82, Rations fob Ltvb Stock, enable a com¬ 
parison to be made between the relative values of the bean, the 
cake and the meal. It will be seen that both the cake and the 
meal are very rich in protein, and are useful therefore as a 
supplement to cereal foods or any other starchy food materials. 
The protein, oil, and carbohydrates are very digestible, even 
with pigs the protein is 94 per cent, digestible, the carbo¬ 
hydrates are 92.4 per cent, digestible, and the woody fibre is 
also 60.5 per cent, digestible. 

Value as a Feeding Stuff. —It would appear from the fore¬ 
going paragraphs that soybean meal and cake should prove 
useful feeding stuffs. Practical feeding trials bear this out. 
Feeding trials with the cake and meal were carried out at various 
agricultural institutions in Great Britain during the years 1909- 
1911. These trials were carried out with bullocks and dairy 
cows, and the soybean cake or the meal was tested against 
decorticated cotton cake or linseed cake. The results of such 
trials led to the following conclusions:— 

(1) At the Midland Agricultural College feeding trials with 
dairy cows in 1911 showed that soybean meal was equivalent 
to linseed cake for dairy cows, and gave a better quality milk 
judged on the fat and butter tests. 

(2) At the Edinburgh and East of Scotland College, feeding 
trials with bullocks showed that soybean cake was a healthy 
cattle food, and a satisfactory beef producer, and could be used 
with safety up to 6 lb. per head per day. Weight for weight, 
it was not quite equal to linseed cake as a meat producer. 

(3) Dairy trials at Offerton, under the Durham County Coun¬ 
cil, showed soybean cake to be an effective substitute for de¬ 
corticated cotton cake. Owing to its rich protein character it 
should not exceed 6 lb. per head per day; 

(4) Danish experiments have i^own that soybean cake and 
meal give a firm butter, and are quite useful for inclusion in. 
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DnaoBifTioK. 

Prioe 

per 

Prioe per 


Mannrto] 

Value 

IS. 

£ 8. 

Cost of 
Food 
Valneper 

9t«roh 

Bqniv. 

Price 

tEL 

Stai^ 

Bqniv. 

s. 

Prios 
per lb. 
Starch 

Qr. 

s. lb. 

. Cwt. 

8. 

Tun. 

£ 8. 

Ton. 

£ 8. 

l(!uib. 

Bqniv. 

(L 

Wheat, British • - 



9/7 

9 

12 

0 

16 

8 

17 

j 

71*6 1 

2/6 

1-34 

Barley, British Feeding 
„ Canadian No 4 

— 

— 

8/6 

8 

10 

0 

12 

7 

18 

71 1 

2/S 

1‘20 

Western 

30/- 

400 

8/6 

8 

8 

0 

12 

7 

16 

71 

2/2 

1*16 

„ Danubian- 

30/6 

40U 

8/6 

8 

lot 

17 

0 

12 

7 

18 

71 

2 3 

1-20 

Oat^ English, White - 

— 

— 

9/10 

9 

0 

13 

9 

4 

59-6 

3/1 

1*66 

,, ,, Black and 













Grey - 

— 

— 

8/9 

8 

16 

0 

13 

8 

2 

5'»-.5 

2 9 

1-47 

., Scotch, White 

— 

— 

iO/- 

10 

0 

0 

13 

9 

7 

69*5 

3/2 

1*70 

„ Canadian No. 2 











Western 

29/3 

.’.20 

10/3 

10 

6 

0 

13 

9 

12 

59 .5 

3/3 

3/1 

1-74 

»» ♦» No. 3 „ 

28/- 


9/11) 

9 

17 

0 

13 

9 

4 

69-5 

1*66 

„ „ Feed 

27/6 


9/7 

9 

12 

0 

13 

8 

19 

695 

.4/- 

1*61 

„ American 

24/9 


8/8 

8 

13t 

0 

13 

8 

0 

69*5 

28 

1 48 

„ Argentine • 

23/9 


8/4 

8 

7 

0 

13 

7 

14 

69 5 

2/7 

1 38 

Maize, Argentine - 

37- 

480 

8/10 

8 

17 

0 

13 

8 

4 

81 

2/- 

l*v7 

„ South African - 

3i>/‘.i 


8/7 

8 

12 

0 

13 

7 

19 

81 

2/- 

1 07 

Beans, RaagiK)n - 

— 

— 

7/h. 

7 

17t 

1 

12 

6 

5 

67 

1/10 

0-98 

Peas, English, Maple • 

— 

— 

14/6 

14 

10 

1 

8 

13 

2 

69 

H/10 

2 05 

„ .lapancsc 

— 

— 

25/6 

25 

lot 

1 

8 

24 

2 

69 

7/- 

3*75 

Millers* Offals 












Bran, British • 

— 

— 

_ 

7 

0 

1 

6 

6 

14 

45 

2/6 

1-.S4 

„ Bi*oad • 
Middlings, Coarse 

— 

— 

— 

8 

0 

1 

6 

6 

14 

45 

3 - 

1*61 

British 

— 

— 

_ 

8 

12 

1 

2 

7 

10 

64 

2/4 

1*25 

Pollaids, Imported * 

— 

— 

— 

6 

10 

1 

7 

.5 

3 

60 


— 

Meal, Barley 


— 

— 

10 

2 

0 

12 

1 9 10 

71 

2/8 

1*43 

„ Maize- 


_ 

_ 

M 

15 


13 

10 

2 

81 

1 2/6 

1*34 

„ „ Germ 


_ 

_ 

9 

10 

0 

19 

8 

11 

8V3, 

|2/- 

1*07 

„ Gluten-feed 

_ 

_ 

_ 

8 

lo 

1 

7 

T 

3 

75*6 

1/11 

1*03 

„ Locust Bean 

_ 

_ 

_ 

8 

0 

t 0 

9 

7 

11 

71*4 

2 1 

1 12 

„ Bean - 

_ 

_ 

1 _ 

12 

5 

1 

12 

10 13 

67 i 

3 2 

1*70 

„ Fish - - - 

_ 

1 - 

— 

18 

0 

1 ^ 

6 

13 

14 

53 

5/2 

2*77 

Linseed 

„ Cake, English 



— 

21 

17 

i ^ 

11 

20 

6 

119 

3/6 

1-83 

CottonseedCake, E ngl j sh 

— 

— ! 

— 

12 

2 

i 1 

1 

18 

10 

4 

74 

2,9 

1*47 

»| )I Kgyptiai 

— 

— 

— 

7 

10 

j 1 

1 

14 

5 

16 

42 

2/9 

1 

1*47 

647c 

— 

— 

— 

7 

7 

1 

14 

5 

13 

4*3 

2/8 

1*43 

Decorticated Cottoii 












Seed Meal 7\- 

— 

— 

— 

12 

16t 

2 

14 

10 

1 

71 

2/10 

1*52 

Coconut Cake 67* 

_ 


_ 

8 

12 

1 

10 

7 

2 

73 

1/11 

4*03 

Palm Kernel Cake 6 7^ 
„ „ Meal 27„ • 

_ 

_ 

_ 

6 

2t 

1 

3 

4 

19 

76 

1/4 

0*71 

_ 

_ 

_ 

5 

5 

1 

4 

4 

1 

71*3 

, 1 2 

0*62 

Feeing Treacle - 
Brewers’Grains:— 

_ 


_ 

6 

15 

0 

8 

6 

7 

51 

2/0 

1*34 













Dried Ale 

— 

— 

— 

7 

5 

1 

4 

6 

1 

49 

2/6 

1*34 

„ Porter - 

— 

— 

— 

6 

15 

1 

4 

5 

11 

49 

12/3 

1*20 

Wet Ale - 

— 

— 

— 

1 

10 

0 

9 

1 

1 


1/5 

0 76 

„ Porter - 

— 

— 

— 

1 

7 

0 

9 

0 18 

16 ! 

1/2 

1*62 

Malt Culms • 

_ 

— 

— 

7 

l*»t 

1 

14 

5 

16 

43 

.2/8 

1*43 

Soybean Cake 67 ^ Oil - 

— 

— 

— 

10 

15 

2 

13 

8 

2 

69 

2/4 

1*26 


At Liverpool. 


KOT«.-~The prtops qnoteit above the avamge prioee at which artoa] wholeeala 

traanartioiia have taken place in London, nnlera otlierwlse stated, and ntrr to the price ea mill or 
store. The prices were oorrent at the end of Ootob(*r and are, as a role, eonaidenU>l> lower than 
the prioes at local onnntry markets, the dlfferenoe being doe to oarrtage and dealers* coaimisahm. 
Bnjm can. however, eaidly compare the relative prices of the feeding stnffs on offer at their local 
market by the method of calculation used in these notes. Thus, rappoee eooonnt cake is offtnd 
locally at £10 per ton. Its manorial value is £1 l«s. per ton. The food value per too le tlierefore 
£8 108. per ton. Dividing this flgnre by 7S, the irtaroh equivalent of <'Oo «niit rake as given in 
ttie table, the ooet per unit of starch equivalent Is 9s. sd. Dividing this again by 99*4. the ninMr 
ofpnoads of starch eqoivairat in 1 unit, the cost par Ih. of starch eqiiivslent to l*9id. A HmUar 
enloalalion win show tho relative ooet per IK of t>tar«*h eqnlvaleBt or otiier feeding stolto oti the same 
local market. Frcm the reeults of snob celontakkms a bnver can •letnrmnie whidli fewdng staff givee 
him the heet vaine at the nHces qootad on fato own market The manarial value per ton flgune are 
ealonlated on the heals of tM following unit prte»—K, Us.; PiO., as.; JC«0,ts.4d. 
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rations known to give a soft butter. German experiments have 
also shown that soybean meal is quite a useful stuff for feeding 
pigs. Nils Hansson, in experimenting with soybean cake, found 
that the use of more than 2 lb. of the cake per head caused 
taint to appear in the butter. French experience showed that 
the fresh, non-pasteurised milk from cows given soybean cake 
was quite sound and wholesome, but a taste resembling that of 
green peas developed after the milk had been kept some time. 
This taint was traced to the development of micro-organisms, 
which, however, were killed by pasteurisation, and the tainting 
of butter referred to by Nils Hansson was doubtless due to the 
same cause. Unless therefore milk is pasteurised before dis- 
liibution, it is not desirable that more than 2 lb. of soybean cake 
per head per day should be given to the cows. Cases of poison¬ 
ing from soybean meal have also occurred in this country, but 
investigation of the cases showed that the poisoning was not due 
to the soybean meal itself but to the solvent that was used for 
the extraction of the oil. 

Gcnerul Conchiatovs .—Soybean cake and meal are useful feed¬ 
ing stuffs, are readily eaten by cattle and are useful for all 
classes of stock. They can be used as a substitute, weight for 
weight, for decorticated cotton cake in all rations in which this 
material is included. Owing to the laxative property of the oil 
contained in the cake, it can safely be used as a linseed cake 
substitute where linseed cake is being employed for its laxative 
properties. . 

The meal or cake can be usefully included in all lamb foods, 
sheep foods, pig meals and cattle cake mixtures. Milch cows 
may be given up to 8 lb. per head per day; fattening cattle 4 lb.; 
horses 3 lb.; fattening sheep and pigs 1 lb. 


Farm Values, 


CROP5'. 

Value per 
Ton on 
Ferm. 

£ 8. 

Vanurial Food 
Value per Value per 
Ton. Ton. 

£ 8. £ 8 

Btarch 
Fxjuivalent 
per 100 lb. 

TSIS? 

per 

unit 

S.E. 

B.d. 

Market 
Value pel 
lb. S.fe. 

d. 

Wheat. 

7 18 

0 16 

7 3 

71-6 

2 0 

1*07 

Oats. 

6 :2 

0 13 

6 19 

69-6 

2 0 

1*07 

Barley. 

7 14 

0 12 

7 2 

71-0 

2 0 

1-07 

Potatoes .... 

1 19 

0 3 

1 16 

18-0 i 

2 0 

1*07 

Swedes .... 

0 16 

0 2 

0 14 

7-0 

2 0 

1*07 

Manprolds - - . - 

0 16 

0 3 

0 12 

6-0 

2 0 

107 

Ckx)d Meadow Hay 

1 4 10 

0 13 

3 17 

81*0 

2 6 

1*34 

Good Oat Straw - - - 

2 9 

0 7 

2 2 

17-0 

2 6 

1*84 

Good Clover Hay 

! 6 0 

1 0 

4 0 

32-0 

2 0 

1*34 

Vetch and Oat Silage - 

1 18 

0 7 

.1 11 

14-0 

2 3 

1*20 
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I. Wages .—Generally speaking, few changes were made in 
the rates of wages agreed upon at the last Whitsun Hirings of 
■m twr workers in Scotland. 

average earnings of a married 
• ploughman which in 1914 were about 22s. 
per week, now stand at 89s., i.e., an in¬ 
crease of approximately 77 per cent., which compares favourably 
with the general increase in the cost of living. 

The following table shows the course of wages and earnings 
in certain areas over the pre-war and highest levels (summer, 
1921) up to the present time :— 


Wei'kly Eainm^r^. 


I Summer, 1 Summei, Summer, 

Area. | ' 11121. 1923. 


1 

Cash 

-Vllow^-I 
auoes. 1 

1 inces 

Cash. 1 

1 

Allow¬ 

ances 

1 

Ix)wer Olyde Valley and North Ayr .. I 

20 '- 

ih 

5*<'. :>/- 

32,- 

4/. 

Fife, South Forfar and i’eith liowlands | 

1 1% 

6 /- 

40/- 14/- 

27 • ; 

10/ 

South Kastern bounties 

19/. 

3 - 

— .'2 - ~ 

34,. 

H/6 

North Eastern Counties 


_ 


25/. j 

11/- 

West Highlands 

— 

— 

— - j 


1.3/. 


Allowances consist chiefly of a house and supplies of potatoes, 
milk, and oatmeal. 

It is difficult to estimate the average earnings of single men. 
Tn addition to their cash wage, some of them are boarded and 
lodged in or near the farm-house, w^hilst others live in bothies 
and receive allowances similar to those given to married plough¬ 
men, only less in quantity. Their earnings also vary consider¬ 
ably according to experience and competence. During the last 
two years the cash wages of single men have been subjected to 
greater reductions than have those of married men, and now 
amount <o about 20s. per week plus board and lodging (valued 
at 148. per week>. 

Only in the south-eastern counties arc women usually em¬ 
ployed in the fields, and their present earnings are roughly 228. 
per week (including value of allowances). In other "parts of 
Scotlnnd^women working on farms on other than temporary en¬ 
gagements generally have to perform the duties of dairymaids 
or kitchenmaids. 

IT. Honrs. —Tn 1922 and again this year there was a move- 

♦ Prom pArtioiilarn piven in a communication received from Bir James 
Wilaon. K.C.SJ., which appeared in full in the Scottish Journal of AaricvJturo^ 
Oct., 1923. ^ ^ 
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ment amongst farmers in several areas for an increase in work-r 
ing hours. Proposals on the subject in East Lothian led to 
threats of a strike in that area, and the whole question- was 
referred to arbitration. The decision was that the total working 
hours in the year as a whole should be increased by 20 for the 
year ending Whitsunday, 1924. A time-table was subsequently 
drawn up and agreed to by both parties, in which the working 
hours are to be reckoned from the time the horses leave the 
stables to the time when work in the fields stops, the hours 
(excluding meal-times, which are not regarded as working time) 
being divided as follows:— 

Spring and Summer 6'*J per week ... \ 

Se^d-time (4 weeks) 54 per week .. ... / Or an average of aboul 

H.irvest (6 weeks) 58J per week. > 50^ hours per weekfoi 

Oct. and Nov. ((i weeks) 50j per week ... I the whole year. 

Nov. to Mnn*h (18 weeks) 40^ per week / 

Provision has been made for the granting of a half-day from 
12 noon on Saturdays in 42 weeks of the year. 

These hours are fairly general in all areas for workers other 
than cattlemen and shepherds. Ploughmen, in addition to the 
recognised working week, have to spend an average of about 10 
hours a week in the stables and in bringing the-horses home, 
thus making their total hours of duty about 60 per week. 

♦ « » » » 


Manures trom 
Town Befuse. 


The Sheffield Salvage Department has erected, at a cost of 
j 6250,000, a complete salvage plant for dealing with tovm 
refuse and recovering from it products 
which can be used as manures, etc. The 
refuse is sifted into three grades. The 
middle grade, consisting principally of cinders, is used as fuel, 
and is sufficient to run the whole plant and leave a balance 
for sale. From the coarsest grade the tins, bones, rags, etc., 
are cx)llected and the balance is ground and added to the finest 
grade. This material, which amounts to over 85,000 tons per 
annum, is described as “special dust fertiliser.” 

Fish refuse is collected separately daily and manufactured 
into manure, the output being about IM tons per annum. 
Condemned meat is transformed into meat meal, about 25 tons 
per annum, while “Hairy Guano” is produced from dead 
cats and dogs, amounting to about 18 tons per annum. Other 
materials produced in smaller amounts are bone meal, blood 
and vegetables, yeast and vegetables, dry vegetables, and 
mussel grit. Further information can be obtained from The 
Cleansing Department, Town Hall, Sheffield. 
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Some umumal 
Weeds. 


Tbb following notes dealing briefly with certain weeds which 
are not commonly serious but may on occasion prove trouble¬ 
some, have been communicated by Mr. 
E. Wyllie Fenton, Seale Hayne Agri¬ 
cultural College:— 

Small Rough or Beaked Hawk’s Beard (Crepis Tarcucacifolia, 
Thuill.) and Larger Hawk’s Beard (Crepis hminis, L.), are 
biennial plants which are very similar and often confused. The 
former is by no means uncommon in certain locahties although 
rare in others, and both are at times troublesome weeds. As 
the methods of deahng with them are the same they are here 
considered jointly. They are generally confined to waysides, 
waste places and railway embankments, but, like all the Com- 
positae, they have the habit of spreading rapidly under favour¬ 
able circumstances. At present, they are not often recorded 
as weeds of any consequence on agricultural land, but since 
they spread rapidly they may become a nuisance. 

One field in South Devon has been overrun with these plants, 
and during the last two years has been a mass of yellow bloom 
when cut for hay. As the seeds are formed and practically ready 
for distribution by the time the bay is harvested, the danger, 
not only to the field but to neighbouring land, is obvious. 

Depasturing, or early cutting of the hay, wiU do much to 
keep the plants under control, and if continued systematically, 
exterminate them. During the drought of the last two summers 
the deep rooting system has enabled these plants to more than 
bold their own with grasses and clovers, which normally tend, 
by competition, to keep them in check. 

Goat’s Beard (Tragopogon pratensw, L.) is a biennial and 
usually confined to banks and waysides, but occasionally wanders 
into agricultural areas. A case of this kind occurred in Lundy 
Island during the summer of 1922. It had been present on 
the same area previously and had not been held in check. The 
result was that the oat crop was found to be full of it. So 
plentiful was the weed that it was quite impossible to deal with 
it without injuring the oats. Even spraying was tried on a small 
scale without success, for where the Goat’s Beard was affected 
the crop also suffered as heavily. The final result was that the 
weed and crop had to be harVtested together. This meant, of 
course, that the seeds had escaped before the plants were cut, 
and that much trouble and ‘probably loss would follow later. 
As Goat’s Beard is a biennial with a thick fleshy root the only 
means of eradication is prevention of seeding by early cutting; 
by this means it can be eradicated in a few years. 
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One of the Mayweeds {Matricaria diseoidea, L.) of compara¬ 
tively recent introduction is spreading steadily. In most cases 
it is to be found in patches by railway sidings, canal banks, 
round farm buildings, and occasionally in waste areas. It seeds 
very readily and owing to its prostrate grointh is most difGicult 
to handle. In the majority of cases it is confined to areas of 
no agricultural importance, although there are cases on record 
where this plant has caused damage. In Cornwall a field of 
oats was practically ruined by this weed one year, and d similar 
case occurred in Herefordshire. Daring 1922 part of a field in 
South Devon was invaded and the barley yield in the area 
affected was much reduced. 

The only known method of controlling this weed' at present 
is deep ploughing. This is not satisfactory, as there is always 
the possibility that the seeds buried may in the course of agri- 
cultnial operations be again brought to the surface and the 
damage repeated, depending largely of course on the crop. 

• «»•«* 

Advice on the eradication of acarine disease from a stock of 
beos is given in the Ministry’s Leaflet No. 895 {Diseases of 

Acarine Disease 

of Bees disease has yet been discovered, the safest 
course, where a stock has become affected 
is to destroy,the bees and the quilts and to disinfect the interior 
of the hive thoroughly by means of scorching with a painter’s 
blow lamp. Should the latter nOt be available, the walls of the 
hive and the alighting board should be painted with parafidn 
and ignited In this cage, when sufficient scorching has taken 
place, the flames can be quenched by means of a wet sack. The 
combs may be used again provided they have been sprayed with 
a suitable disinfectant and allowed to stand for two months. 

The following is a simple method of killing the bees in an 
infected stock. A cartridge made of brown paper should be 
smeared with snlphur p-aste and placed in a smoker. The 
entrance to the hive should be closed by means of earth, with 
the exception of a small aperture, made with the finger, for the 
insertion of the smoker-nozzle. After dark, care having been 
taken that the quilts in the hive fit properly, the cartridge in 
the smoker should be lighted and smoke puffed into the hive 
until the brown paper cartridge has been consumed. The aper¬ 
ture should then be closed and the hive allowed to stand for hal f 
an hour. The dead bees and the qnilts should then be removed 
and burned in a hole in the ground one yard in diameter and a 
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foot deep. After all is consumed the hole should be filled in. If 
the stock has been dealt vrith in this manner, the spraying of the 
combs need not be carried out, although the combs should be 
allowed to stand for two months before re-use. 

Note .—^In Leaflet No. 895 it is stated that the Ministry will 
test bees for acarine disease for a nominal fee. It is regretted 
that it has been necessary to suspend this arrangement for tha 
present. 

49 ^ 

In view of the fact that many Agrieiiltnral Lecturers, County 
Agricultural Organisers, etc., have only restricted facilities for. 
OoDies of Papers libraries, the Tlothamsted 

for Asricultwal Station has arranged to have 

T AAt TP*/, copies taken of any papers or books in 

’ * their library. Particulars of the charges 

for various kinds of work, which are strictly moderate, may 
be obtained from the Director, Rothamsted Experimental 
Station, Harpenden. 

***••• 

AGRICULTURAL RETURNS 
OF ENGLAND AND WALES. 1923. 

PIIODUCE OF CHOPS. 

Preliminary Statement showing the Estimated Total Produce and Yield per Acre 
of the Com and Hay Crops in England and Wales in 1923, with 
Comparisons for 1922, and the Average Yield per Acre of the Ten 
Years 1913-22. 


Grope. 

Estimated Total 
Produce, 

Acreage. 

Estimated Yield 
per Acre. 

Average 
of the 








Ten Yean 


im 

1922. 

1923. 

1982. 

— 


1922. 

1913-22. 




Act'eg, 

Acrei, 





Wheat - - Tons 

1.010,000 

1,674,000 

7fi84fiOO 

■ 1,740,478 

1,966,866 

f Owts. 

1 17-4 

17 0 

17*1 

ilvt. 

e,8ssfioo 

(ifiiiA. 

3rs 

3J’9 

3W 

Barley - - Tons 

Qrti 

969,000 

sjmfioo 

856,000 

BfleSfiOO 

•1.826,729 

1,363,702 

jCwt^ 

1 £ug/i 

14*0 

302 

14-0 

29*7 

14*7 

00*8 

Oata - - Tons 

1,822,000 

9428fi00 

1,202,000 

1,976,294 

8,107,142 


13‘4 

11*6 

18*8 

Qn, 

9^89,000 

3S»8 

34-4 

ses 

Mixed Com - Tons 

83,000 

83,000 

mfloo 

110,601 

123,788 

J Cwts. 

34-4 

U*8 


Qr*. 

SISfiOO 

IJSugk, 

33 4 

3e$ 


Beans • • Tons 

188,000 

188,000 

298,422 

272,021 

I Owts. 

16-9 

18*8 

10*0 

Qtg. 

824JOOO 

H87fiOO 

}Biuh. 

29*5 

w*r 


Peas - - Tons 

67,000 

67,0<M) 

94,670 

122,717 

( Cwts. 

14*2 

9*3 

13*4 

Qrs. 

mgoo 

mjm 

i Buth, 

! 20-0 

iro 

949 

Seeds Hay* - Tons 
Meadow Hayt Tons 

2,828,0(K) 

1,781,000 

1.814,814 

4,807,876 

1,027,646 

Owta. 

31*2 

22-7 

28*1 

4,860,000 

4,008,000 

4,418,118 

Cwts. 

1 22*3 

18*4 

20*9 


* Hfty from Clover. Sainfoin, and Graases under rotation. ^ Hay from Permanent Omta. 


Autumn-sown corn was drilled under favourable conditions and came 
through the winter well. These crops and early spring sowings withstood the 
cold weather of May and June wdth little damage, but the later sowings of 
barley and oats^ which were frequently sown into rough eeed-bedsi suffered 
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considerably, and many crops were consequently thin and weak. , Over the 
greater part of England the weather was fairly favourable for the harvest, and 
on the whole the crops were well secured. Conditions have been very different 
in the north-west and in Wales, where, on high farms, large areas of corn were 
still uncut at the middle of October, and many of the crops have been severely 
damaged in the stock by the continuous rains. The estimates for these 
districts may, therefore, require appreciable revision when harvest is completed. 
Wheat generally is of good quality, the grain being fairly plump, and the same 
may be said of winter and early-sown spring barleys and oats, but the later 
sowings ripened unevenly and arc a poor sample. 

TJie total production of Wheat is estimated at 1,515,000 tons, as compared 
with 1,674,000 tons in 1922, the whole of the reduction being due to the decline 
*in acreage. The average yield j)er acre is estimated at 17*4 cwts., nearly half 
a cwt. per acre more than last year and one-third of a cwt. above the ten years’ 
average. The best ciops >vere in the eastern counties, yields being under 
average in most other counties. Barley is the only corn crop to give an under* 
average yield, the yield per acre being estimated at 14*5 cwts., or one*fourth 
of a cwt. below average, but half a cwt. more than in 1922. The total 
production of 959,000 ions, is very slightly greater than last year in spite of 
the reduction of 37,000 acres in the area grown. The total production of Oats, 
1,322,000 tons, is 70,00(J tons in excess of last year’s production, as a result of 
the much better yield per acre, the area Laving been reduced by 180,000 acres. 
The yield per aero is estimated at 13*4 cwts., which though only a trifle above 
average, is IJ cwts. per aero better than last year, and the highest yield since 
1918. Mixed Corn yielded 14*4 cwts. per acre, and the total production of 
8.3,000 tons was the same as in 1922. The yield per acre of Beans, 16*9 c^\*t8., 
is 3 cwts. per acre heavier than last year and 1| cwts. above the decennial 
mean, but as a result of the reduced area the total production is much the same 
as in 1922, viz., 188,000 tons. Although the area of Peas was reduced by 23 
per cent., the yield per acre was so much better this year that the total 
production exceeds that of last year by 10,000 tons or about 15 per cent. The 
estimated yield per acre of 14*2 cwts. compares with 9*3 cwts. in 1922 and 13*4 
cwts. the ten years’ a\erage. 

Tlie yields per acre and the total production of corn are given in the table 
both in terms of weight and of measure. When furtlier information is received 
as to the natural weight of grain of this year’s crop the figures by weight may 
require revision. 

“Seed.s” sown in 1922 germinated very well, and the crop suffeiwl little 
damage during the winter, so that there was a strong, thick plant in the spring. 
Meadow Hay was cheeked by the cold weather of May, but grew qnickly 
during the warm days of the latter half of June. Over most of the (jountry 
the hay was secured in good condition, but in the north and in Wales 
hay-making was very protracted owing to the almost continuous rains, and on 
hill farms in these districts large areas have never been mown and much hay 
has been wasted after cutting. The average yield per acre of Seeds Hay is 
estimated at 31*2 cwts. or 3 cwts. above average^ 8J cwts. more than last year, 
and the best yield since 1916. With the area also largely increased as 
compared with last year the total production of seeds hay, 2,628,000 tons, is 
over 1,000,000 tons in excess of the production in 1922. The ^eld per aero of 



1938.] 


Aobioultobal EBTtmNS, 1938. 


876 


Meadow Hay, 22*3 cwte., was also above average, being about cwts. per 
acre above the decennial mean, and 4 cwts. per acre heavier than in 1922. The 
total production of 4,865,000 tons ia 800,000 tona greater than last year. 
Taking both kinds of hay together the production is estimated at 7,693,000 
tons, compared with 6,789,000 tons last year and 6,339,000 tons in 1921. 

The estimates of the potato and root crops will be issued about the end of 
November. 

PRODUCE OF HOPS. 

Preliminary Statement showing ilie Estimated Total Production of Hops in the 
years 1923 and 1922, with the Acreage and Estimated Average Yield per 
Statute Acre in each County of England in which Hops were grown ; and 
the Average Yield per Acre of the fen Years 19K1-1922. 


COUNTIKS, kQ. 

EsUmated 

Produce. 

Acreage returned 
on 4tb June. 

Estimated 
Average Yield 
per Acre. 

Aver¬ 
age of 
the ten 
years 







1 


1913 



1028. 

IU22. 


■QH 

1928. 

1922. 

to 

1922. 



Cwth. 

Cwts. 

Aclc^. 

Acres. 

Cwtb. 

Pwib. 

Cwts. 


f East 

87.000 

46.000 

8.535 

4.005 

105 

11-2 

11*2 


Mid 

56.000 

72,(KX> 

5,204 

5.528 

10*7 

13! 

122 

Kent 

'Weald ... 

60.000 

8 S.00(» 

6.7i9 

7.113 

89 

124 

10-7 


. T<»ta), Kent 

153.000 

206,tH)n 

15.458 

16.736 

99 

12*3 

11-3 

Hants 


7.900 

U.OUO 

1,018 

1.073 

7*8 

IU'3 

9*7 

Subbey 

. 

1.700 

2,200 

209 

217 

81 

10-1 

8-2 

Sussex 


18.000 

3;{,500 

2.266 

2.351 

81 I 

U-2 

101 

Herefoku. 

80,000 

30.000 

8.892 

3,015 

77 

7-6 

8-3 

Worcester 

18.000 

17,7tMi 

1.951 

2.032 

93 1 

8*7* 

8*8 

Other Counties* 

700 

500 

99 

95 

73 

5-2 

mm 

Total 

229,000 

30l,mH) 

24 898 

26,452 

92 

11*4 

10 4 I 


• Salop, Gloucester and Beikphire. 


Note ,—The estimated total production does not include the produce which 
might have been obtainable from areas left unpicked. The average yield per 
acre is calculated on the total area under the crop, whether picked or unpicked. 
The Hop Ck>ntroller has advised each grower of the quantity he can take into 
control, and, as a consequence, the areai left unpicked is larger tlian usual. 

The total production is estimated ut 229,000 cwts., which is 72,000 cwts, 
less than in 1922, and 38,000 cwts. l»elow the average production in the 10 
years 1913-22. In the south-eastern counties the yields per acre are 
considerably lower than those of 1922, particularly in Sussex, where the crop 
of the preceding year was very heavy, lu Kent the yield is 2^ cwts. per acre 
less than in 1922, and 1J cwts. per acre lighter than the mean of the previous 
ten years. Yields in the western counties are, on the whole, rather better than 
in 1922, the Worcestershire crop being i owt. per acre heavier than that of last 
year, which was an average crop, and the yield in Hereford is of practically 
the same weight per acre as in 1922, and about ^ cwt. short of the ten-year 
mean. 
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Foot-and-Mouth Disease. —All restrictions in connection with the 
outbreaks at Grimsby; Cranleigh, Surrey; Hatfield Heathy Essex; North 
Faruborougb, Hants; West Hoathley, E. Sussex; Sprowston, Norfolk; and 
Whitchurch, Bristol, have now been withdrawn. 

New Centres of Irrfection, — Since the issue of the November Journal^ disease 
has been confirmed in the following new centres up to and including 16th 
November:— 

(1) 26th Oct. Mordon, Surrey. (6) 9th Nov. Withconseu, Yorks, E.R. 

(2) 27th „ Paisley, Renfrew. (7) 9th „ Tewkesbury, Glos. 

(3) 3rd Nov. Dunfermline, Fifes. (8) 11th „ St. Nicholas-at-Wade, 

(4) 6th „ Upper Wear, Riselcy, Birchington, Kent. 

Beds. (9) 15th „ Poultonle*l*'ylde,Black- 

(5) 7th „ Ruskie, near Stirling, pool, Lancs. 

Pertlis. 

There is no clue as to the origin of any of these outbreaks, the last of which 
occurred immediately after the restrictions in force in that portion of 
Lancashire had been withdrawn on 14th November. 

Summary of Outbreaks, —(27th August—16th November.) The following 
table shows the number of outbreaks in each county from the coinmencement 


of the present series on 

27th August. 




County, No. of Outbreaks, 

County, 

No. of Outbreaks 

Bedford 

1 

Somerset 


7 

Buckingham 

5 

Stafford 


1 

Cheshire 

74 

Surrey 


7 

Denbighshire 

31 

Sussex E. 


1 

Devonshire 

4 

Worcester 


2 

Essex 

5 

Yorks E.R. 


3 

Flintshire 

23 

Yorks W.R. 


38 

Gloucestershire 

10 




Hampshire 

7 

Scotland, 


Kent 

2 

Dumbarton 


5 

Laucashirc 

20 

Fife 


1 

Lines (Lindbcy) 

1 

Lanai k 


4 

London 

1 

Perth 


3 

Norfolk 

5 

Renfrew 


14 

Salop 

27 

Stirling 


0 




Total 

308 


Slaughtered, —Tlie ijuiiibers of animals blaughtered in connection with these 
outbreaks aro :—Cattle, 9,714 ; Sheep, 8,115 ; Pigs, 6,867 ; Goats, 14 ; and the 
gross compensation is estimated at jf302,000, of which it is estimated that 
£70,000 will be recovered by way of salvage. 

REPLIES TO CORRESPONDENTS. 

Live-weight Increase of various Animals —E.D. asks (1) what 
weight of “ Starch Equivalent,” if properly balanced, is required to put on a 
pound of tlesh when fed to the following (full-grown) animals ;— (a) horses, 
f 6^ sheep, (c) pigs, ('r/) cattle; and (2) what live-weight increase will the 
above (full-grown) animals put on per day when receiving a fattening ration. 

Reply (supplied by the Animal Nutrition Institute^ Univereity of Cambridge ); 
A pound of live-weight incieabc in the case of a full-grown steer in fresh to 
half-fat condition contains such an amount of protein and fat as corresponds 
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to about 3,260 calories. A pound of starch equivalent can supply 1,071 calories, 
so that practically 3 lb. of starch equivalent should enable such an animal 
to put on about 1 lb, of live-weight inoioase. It the animal is in store 
condition, live-weight increase contains per lb. only about 2,500 calories, so 
that 2.3 lb. of starch equivalent should enable an animal to put on a pound of 
live-weight increase. If the animal is neaily fat, a pound of live-weight 
increase may contain as much as 4,000 calories, and it would consequently 
take very nearly 4 lb. of starch equivalent to make a pound of live-weight 
increase in such an animal. In other words the number of pounds of starch 
e<[uivaleiit required to make a pou!id of live-weight increase goes up steadily 
as the animal improves from the store to the fat condition. The figures 
appear to be very much the same in the case of full-grown sheep and full- 
grown pigs. It is doubtful whether any similar figures exist for horses, and 
as the horse has not been selected for fat production, more starch equivalent 
would probably be required per lb. of live-weight increase. The amount of 
live-weight increase which is normally put on by different animals is as 

1 ollows .— Sheep, rather more than 2 lb. per week ; cattle, rather more than 

2 lb. per day ; pigs, from J to 2 lb. per day, according to age; for horses 
there does not seem to he any information. 

Lupins and Serradella.— F.E. asks about the cultivation of these 
crops for improvement of poor sandy soil. 

Reply : An article on the “ Value of Lupins on poor light Land/* by 
A. W. Oldersbaw, Agricultural Organiser for East Suffolk, appeared in this 
Journal for January, 1920. 

Serradella is sometimes used as a crop to plough under on medium light 
sandy soil. It does not give so bulky a crop as lupins, nor is it so commonly 
used in this country. It may be sown in early spring with a nurse crop of 
spring oats and be ploughed under after the nurse crop is harvested, or it may 
be sown alone. About 40 to 60 lb. of seed per acie should be allowed. It is 
sometimes also sown in spring on a 'winter crop, >vheat or rye. 

Oalf Feeding. —G.F. asks for information as to rearing calves from 
birth without giving ordinary cous’ milk. 

Reply : Cows* milk is essential for 2-3 weeks after birth, and calves 
progress much more favourably if new milk is continued for 4 weeks, and if, 
after whole milk is discontinued, separated milk is given until the age of 12 
weeks. When milk or even separated milk is only available in small quantities 
the directions given on pages 11 and 12 of Leaflet No. 142 may be followed. 

Valuation of Manures.— H.U., referring to Leaflet No. 72, quotes the 
price per ton and analysis of two compound manures, and asks how to work 
out the cost per unit from the price in order to compare the relative value 
without knowing the market prices of the different ingredients. 

R^ly : It is impossible to work out the value, of a compound manure 
without knowing the current unit prices. These are given weekly in the 
Ministry’s ^^Agricultural Market Repoit ” for nitrogen, soluble phosphates and 
potash. The unit value of insoluble phosphatts is not given ; it must be 
worked out from the current price of steamed bone flour, thus:—Price per ton 
steamed bone flour (week ending 12th October) £6 2s. Od., less allowance 
1 per cent nitrogen (138.) £5 9 b. Od., divided by percentage total phosphates 
(60)^approximately Is. lOd. 

A a e e e e 
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NOTICES OF BOOKS. 

The Chemistry of Food. A Manual for Poultry Keeper9 .— 
(Lt.-Col. F. W.flardy, B.A., M.B. London : National Utility Poultry Moiety, 
1^23, 47 pp., 28.) The average poultry keeper, it is feared, does not trouble 
much about the chemical composition of his feeding stufts. Usually he is 
quite satisfied to determine the poultry rations which he uses with little 
knowledge of their nutritive value, and as long as he gets results, he does not 
bother further. He should, however, realise that a knowledge of some of the 
simple scientific factors which affect him in his ordinary daily round will help 
him to eliminate waste and guide him in the wise choice of his poultry foods. 
Tliis is where the Manual for Poultry Keepers ” by CoL Hardy, which first 
appeared as a series of articles in the National Poultry Journal^ will come to 
his aid. It is a little book written expressly for those poultry keepers who 
are willing to learn a little chemistry in order to improve their knowledge of 
the composition and nature of poultry feeding stuffs. Not only is it clearly 
and concisely arranged, but its lucidity will doubtless give pleasure to many 
who can remember early struggles with the elements of chemistry. It 
contains a veiy useful table showing the chemical composition of the ash of 
the principal poultry feeding stuffs, and a brief but concise description of the 
chemical elements and compounds with which the poultry keeper is concerned. 
The mineral requirements of the fowl, the importance of vegetable acids, 
carbohydrates, grit, fats and oils, etc., are all dealt with. There are also 
illuminating and interesting sections on proteins and vitamins, and their 
practical application to poultry keeping. An effective diagram showing the 
changes which take place in food stuffs from the time they enter the body of 
the fowl is also given, and the book concludes with a useful and instructive 
section on the distinctive chemical and physical properties of various food 
stuffs, together with a table of analyses. 

Vegetable Crops. —(Homer0.Thompson. 487pp. London: McGraw- 
Hill Publishing Co., 1923. 22s. 6d.) The purpose of this book is to meet 
the needs of college and university teachers of vegetable gardening, bringing 
together results of experimental and research work, and this purpose governs 
the plan. It deals with principlt s rather than details of practice ; with the 
science rather than the art of gardening. 

Interesting definitions of terms often used with different meanings, ore :— 
“ Truck Gardening ” as the growing of a special vegetable crop or a few crops 
in large quantities for a distant market; “ Market Gardening as the produc¬ 
tion of vegetables for a local market—mure intensive, but less extensive tlmii 
the former. 

The book is American in conception and range, and the names of some of 
the vegetables treated of,’sound strange to British ears ; for example, Udo, 
Butabaga, Skirret, Husk tomato. Okra, Martynia, There are sections for the 
production of canning crops, and for home gardening. 

The section on soils and soil preparation is popular and elementary. A 
plate of one horse drawing a pair of man-guided cultivators among spinach, is 
an indication of labour-saving ingenuity. The advice to apply well-rotted 
manure, broadcast it after ploughing and thoroughly mix it with the surface 
soil by harrowing, strikes the cultivator in this country as strange. The 
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records of manuring experiments are well tabulated and seem to confirm 
results here, that moderate dressings of stable manure along with judicious 
mixtures of chemical manures are economically tlie best. 

The chapter on Marketing ** is thorough and will repay careful stud^*. 
The present position concerning the standardisation of packages for vegetables 
by recent legislation in the United States is adequately described. 

The spinach disease so destructive here is referred to as spinach blight Or 
mosaic, and it is interesting to note that by crossing a type secured from 
Manchuria with types in cultivation at the Norfolk (Virginia) Experimental 
Station, a disease-resistant type has been evolved, called “Virginia Savoy.” 

Celery is gone into in great detail, doubtless on account of the fact that 
the crop occupied 20,000 acres in 1919, and was valued at more than nine 
million dollars. 

An important section is devoted to potato crops, which include the Sweet 
Potato. The annual production of what, for distinction, is called the Irish 
Potato, in the United States is given as four hundred million bushels ; nearly 
45 per cent, of all farms, it is said, grow potatoes, and the average yield per 
acre is 89*3 bushels—say about 2^ ions per acre! Standard varieties and a 
classification of potato diseases are given in tabular form and are dealt with 
excellently. 

It is.said that Brussels sprouts have not become an important crop in the 
United States and this is not surprising if the illustration gives a fair specimen 
of the type produced. There is here surely an opening for seed export from 
this side. It is surprising also that sea kale is so little grown in the United 
States. 

On the whole, the l)ook will repay study by scientists and teachers. The 
illustrations are mostly good ; the tables are elaborate and instructive; and 
there is a good bibliography—with two exceptions, transatlantic. The book 
gives a good idea of the immense ranges of climate and soil conditions covered 
by the United States of America. 

Agrioultural Implements.— (G. H. Purvis. 110 pp. Ernest Benn Ltd. 
London. (Successful Fanning Series). 1923. 28. 6d.) This handbook 

contains a short and simple description of the principal modem agricultural 
implements, and should be useful to elementary students of agricultural 
mechanics. An introductory chapter explains the simple meohauical terms 
and principles and also gives useful guidance with regard to the dissembling, 
lubrication, and care of implements—^matters which are far too frequently 
neglected on the farm at the present time. The principal tillage implements 
are then briefly described, followed by cultivating, harvesting and barnyard 
machinery, dairy appliances, Ac., and the book concludes with chapters on 
prime movers, including agricultural tractors, and the utDisation of ^wind, water 
and electrical power. The book is oopiously illustrated with appropriate 
photographs, drawings, diagrams and lAetches. 

Dairy Oattle.— (James Mackintosh, N.D.A., N.D.D. London: Ernest 
Benn, Ltd., 1923. Is. 6d. net. 77 pp.) The sixth and last volume of Benn's 
“Successful Farming Series” deals with the management of the dairy herd 
for the production of milk. In a simple and instmotive manner the author 
discusses the best type of daiiy*^ cow, improvement by breeding and selection, 
mana^iment^ ^edin^, hand and machine mtlk!n|(^ calf roariii|^i and the 
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mauageuxeiit of dairy heifers. Written by a recognised authority, this little 
book can be recommended to all cow-keepers and dairy farmers. 

The Biology of the Fowl.—(B. Evans, 21, Rydal St., Burley, 1923, 
paper backs bs., cloth backs 7s.) Mr. Ernest Evans has prepared this work 
for the many poultry keepers who have a keen desire to know more of the 
fowl. Within the compass of IGO pages he has described the physiology of 
the fowl and of reproduction, the blood and circulation, respiration and 
ventilation, the digestive and nervous systems, eggs and incubation, and tlie 
development of the chick. There are also chapters on foods, feeding, vitamins, 
heredity, and poultry breeding. This little book, written in lucid style and in 
simple language, is a useful addition to our poultry literature, and will well 
repay study, 

Oommeroial Poultry Baising.— (H. A. Roberts, 607 pp. London : 
Chapman and Hall, 1923, 15s. net.) This book now published in London 
made its appearance in the United States in 1918. The author deals in detail 
with the problems of the commercial producer of eggs and table fowls, giving 
particular attention to housing and marketing. Chapters on ducks, geese, 
turkeys, guinea fowls, and pigeons are included. There are over tbiee hundred 
Illustrations. 

ADDITIONS TO THE LIBRARY. 

Agriculture, General and Miscellaneous. 

Sinnottf E. W. —Botany: Princijdes and Problems. (406 pp.) New 
York and London; McGraw-Hill PubliBiung Co., 1928, 16s. net. 
(68(02).] 

Russellt E, J. —Farm Soil and Its Improvement. (126 pp.) London : 

Ernest Benn, Ltd,, 1923, 7s. Gd. [63.31(02); 08.16(02)J 
Russell, StT E. J. —Rothamsted and Agricultural Science. (13 pp.) 

London*: Uo}al Institution of Great Britain, 1923. [37(072).] 

Faton, T. H.—Vocational Education in Farming (hcupations : The Part 
of the Public High School. .(374 pp.) Phuadelphia and London : 
J. B. Lippintoit Co., 3923, Ss. 6d. net. [37(02).] 

BaHhel, C .—A Review of tlie Present Prolilcnis and Methods of Agricul¬ 
tural Bacteriology (116 pj).) Stockholm ; Kuut and Alice Wallenberg 
Foundation. 1923. [676.8.] 

Horticillturc. 

Thompson, H. C .—Vegetable Crops. (487 ]»p.) New York and London : 
McGraw-Hill Publishing Co., 1923, 22s. 6(1. [63.611(02).] 

Plant Diseases. 

Bewley, IF. F.—Diseases <! CilasshoiiBe Plants. (208 pp.) I.ondon : 

Ernest Benn, Ijtd., J923, 32s. 6d. net. [63.23; 63.24.] 

Fryer, P. J .—Successful Spraying and How to Achieve It. (154 pp.) 
London : Ernest Benn, Ltd., 1923, 7 b. 6d. [63.294(02).] 

Live Stock. 

Oregon Agricultural Experiment Station. —Bulletin 198 :—Fattening 
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NOTES FOR THE MONTH. 

The present policy of the Ministrj' in dealing with foot-and- 
mouth disease is the stamping-out policy, i.e., the extennina- 

root-and-Mouth 

Disease* The immediate slaughter of all affected animals 

_iJn^K. and of all other animals which, owing to 

Ministry s Policy. 

certain to become infected. As the virus of the disease from 
an affected animal can be carried long distances on the feet of 
other animals, or on the feet and clothes of persons, and even 
by birds, and may possibly be air-borne, the prompt disposal of 
affected stock by slaughter is considered the most effective 
means of eradication, particularly in an island country like our 
own possessing the natural protection afforded by the sea 
against the re-introduction of infection by direct contagion. 

Exception is, however, made in the case of pedigree stock, 
valuable not only intrinsically but also from their Herd or Flock 
Book position. The local circumstances in these cases are often 
specially favourable to successful isolation, and this class of 
case presents little difficulty. 

The position of Great Britain may be compared with that 
of certain other countries which enjoy periods of freedom, or 
comparative freedom, from foot-and-mouth disease, viz., 
Canada, Australia, New Zealand, the United States of America, 
Norway and Sweden. These countries, like Great Britain, 
either prohibit the entry of livestock or protect themselves with 
drastic quarantine laws against the entry of diseased animals. 
The first three countries have been entirely free from foot-and- 
mouth disease for many years. The United States and Swedei) 
have adopted the slaughter policy and it may be assumed that 
the above-mentioned British Dominions and also Norway would 
adopt this policy if invaded by the disease. 

Other countries in Europe, Asia, Africa and America deal 
with the disease by isolating infected stocks, regulating stock 

(62468) F.6./fi.4. 9,000. 1/24. U. ft 8. A 
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movements within their boundaries and quarantining the 
animals they import, or alternatively let the disease take its 
course without intei’ference. Denmark and Holland periodically 
free themselves from the disease but become re-infected from 
neighbouring countries. 

Comparative Cost of Slaughter and iBolaXion.—Slaughter— 

(Treat Britain .—The Ministry has adopted the policy of slaughter 
since 1892, and the country has since that year enjoyed con¬ 
siderable periods of freedom from the disease, viz., from 1895- 
1899, 1908-1907, 1909 and 1917. Every fresh invasion has 
been dealt with rapidly b}’ slaughter, at a total cost of £943,170 
in compensation for animals slaughtered during the 81 financial 
years ended 81st March, 1923. Estimating the total value of 
the animal stock of Great Britain, consisting at June, 1928, 
of 7,013,025 cattle, 20,598,881 sheep, and 2,790,531 pigs, at 
about £300,000,000, the compensation is equivalent to the pay¬ 
ment by the State of an annual insurance premium of about 
£30,000, or 2Jd. per £100. If the last two years (1922-23), 
which can justifiably be regarded as abnormal, are excluded, 
the average annual cost of keeping the countr;v free from the 
disease by the slaughter policy was little more than £9,000. 

It has been contended that the slaughter policy seriously 
depletes the livestock of the country. The adoption of that 
policy in 1922 (the worst year since 1884) involved the slaughter 
of 24,071 cattle, 21,831 sheep, and 9,821 pigs. These figures 
represent but a verj’ small percentage o^ the total number ot 
animals of each class in Great Britain, viz., cattle, 0*35 per 
cent, (or 85 per 10.000); sheep, 0*1 per cent, (or 1 per 1,000): 
and pigs, 0*36 per cent, (or 36 per 10,000). 

The numbers of animals which have been slaughtered, or 
have been authori.sed to be slaugthered up to 20th Dec ember 
in connection with the present outl^reak are 47,388 cattle, 
20,747 sheep, and 24,999 pigs. The percentage relation of 
these figures to the livestock population is cattle, 0*67 per cent, 
(or 67 per 10,000): sheep, 0*1 per cent, (or 10 per 10,000): and 
pigs, 0*90 per cent, (or 90 per 10.000). So far, therefore, as 
their effect upon the livestock population is concerned, the 
number of animals slaughtered is negligible. It may be obsen^ed 
that the figures above quoted representing the livestock popula¬ 
tion in June, 1923, are, notwithstanding the adoption of the 
slaughter policy in 1922, the highest figures recorded for the 
past 4 years in the case of cattle, for the past 6 years in the 
case of sheep, and for the past 12 years in the case of pigs. 
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The United States suffered a severe visitation in October, 
1914, after a period of five years’ freedom. In this case the 
disease spread in three months to 210 counties in 18 separate 
States. As the Chicago stock-yards became infected the position 
appeared desperate, but the United States Government did not 
hesitate ruthlessly to slaughter every affected animal and suc¬ 
ceeded eventually in clearing the country of the disease by 
May, 1916, at an expenditure of i>l,500,000, equivalent at the 
present day to an expenditure in this country of not less than 
£2,500,000. Since the year 1916 the United States has been 
free from the disease. 

IsolatUm.—Great Britain (1870-1884).—The annual loss from 
mortality and from deterioration in flesh and milk of affected 
animals in the countries which adopt isolation in lieu of 
slaughter can only be vaguely estimated. Keference to early 
reports concerning the disease in Great Britain shows that the 
losses through deaths, depreciation in affected animals, loss of 
young stock, loss in milk and butter, and in other necessary’ 
expenses, in the counties of Cumberland and Westmorland, for 
which an estimate exists during seven years preceding 1878. 
vero not less than X43.000 per annum. If this estimate be 
extended to the whole of Great Britain, the annual loss through 
the disease at that time would be put at about £1J500,000 
per annum in the lower values of that day. It may be men¬ 
tioned, in passing, that after 1878 in these two counties a 
policy resembling our own present policy of slaughter was 
put into force, and seven outbreaks only of the disease 
occurred in the next six years. In each of these outbreaks 
the disease was prevented from spreading beyond the farm or 
premises in which it appeared, and this at a time when much 
disease was prevalent in the country as a whole. 

Holland ,—The Ministry is informed that a policy of slaughter 
was attempted in Holland a few years ago, but that this was 
abandoned when the expenditure reached £500,(XK). It was 
subsequently found that the annual loss to farmers from the 
disease being allowed to gain a footing through the adoption of 
the isolation policy reached £2,500.000. 

France ,—It is estimated that the losses in Prance, where 
the isolation and treatment policy is adopted, amounted in a 
recent year to at least £5,000,000. 

Stock Movement Bestrictions. — Slaughter, — By rapid 
slaughter and disinfection, the inconvenience and loss to 
farmers due to restrictions on movement are reduced to a mini¬ 
mum, as this policy enables the restrictions to be withdrawn 

A 2 
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after a comparatively short period, usually about five or six 
weeks in the case of an ordinary outbreak, except on the 
infected place itself, where the restrictions are maintained for 
two months, or six weeks from the completion of disinfection. 

Isolation ,—With the adoption of isolation it would be prac¬ 
tically impossible, judging from Continental experience, to 
prevent the disease spreading and becoming endemic. Eestric- 
tions on movement and marketing of all stock within miles 
of an outbreak would be imposed—as under the present system 
—and they would have to be maintained so long as active 
centres of the disease existed. This would mean the mainten¬ 
ance of restrictions for long periods over large areas. The 
movement of stock from the infected farm, and in some cases 
from adjoining farms, would have to be prohibited for probably 
six months. Even then, all danger of recovered animals affect¬ 
ing any susceptible animals with which they come in contact 
would not have entirely ceased. 

In Switzerland all animals after recovery from an attack are 
branded and may not be mixed with unbranded stock for eight 
months. 

Great Britain is more unsuitable for an isolation policy than 
the Continent, as in this country sheep stock greatly prepon¬ 
derate And these cannot be successfully isolated, as in many 
districts they, run together in thousands on common pasture 
ground. 

Export Trade in Pedigree Stock. —The export trade of this 
country in pedigree stock is a very important and valuable one. 
In the four years, 1913,1919,1920 and 1921, the average annual 
value of the export trade in cattle, sheep and pigs was £700,175. 
Foreign Governments impose restrictions on the importation 
of stock from Great Britain when disease exists and the export 
trade in 1922 was on this account reduced in value to £280,925. 
If disease became endemic, as it almost certainly would under 
a policy of isolation, the export of pedigree stock to those 
countries which have been our best customers would cease. 

General Conclusion. —If the policy of isolation and treatment 
could be made effective, it is reasonable to conclude that such 
would have been the result in Continental countries such as 
France and Germany. Those countries have, however, failed 
to prevent the disease spreading and becoming endemic. 

The abandonment of the policy of slaughter in favour of one 
of isolation and treatment in Great Britain would be tanta- 
mount to admitting that notwithstanding the natural protec¬ 
tion afforded by the sea, this country must in future place 
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itself on a level of equality with other Western European coun¬ 
tries as regards foot-and-mouth disease. The disease could not 
be prevented from becoming endemic, and the losses and in¬ 
convenience to farmers and livestock traders which would 
result from the disease and from the operation of restrictions 
imposed, not only by the Central Authority, but also by the 
various County Authorities, would become permanent, and the 
internal trade of the country in stock would suffer considerably. 

The average annual losses to the country might easily reach 
as high as £2,000,000, compared with the average annual cost 
of £30,000, incurred in carrying out the slaughter policy during 
81 years. 

Finally, this country would lose its pre-eminent position as 
regards the export trade in pedigree stock. 

Opinion of Departmental Committee of 1922. —^The Depart¬ 
mental Committee which enquired into the widespread outbreak 
of foot-and-mouth disease in 1922 stated in paragraph 100 of 
their Eeport (Cmd. 1784) dated 7th December, 1922, as 
follows:—“ We are in agreement with the majority of the wit¬ 
nesses who have stated their opinion that the policy of slaughter 
is the correct one and should be maintained.” 

Delation of Question of Isolation to the Outbreaks of 1928. 
—The present series of outbreaks commenced at the end of 
August, 1928. One very disturbing feature has been the num¬ 
ber of apparently unconnected centres of the disease established 
in widely separated localities, in which Scotland as well as 
England has been involved: another is the extraordinary 
rapidity with which infection has spread from farm to farm in 
the North Midlands Area (Cheshire, Salop, Denbighshire and 
Flintshire). Until the third week in November the new centres 
(with the exception of the Cheshire Group) were by the estab¬ 
lished method of slaughter being quickly stamped out, and no 
fewer than 16 of those centres no longer exist. On the 18th 
November, however, some pigs moved to Newcastle from 
premises in Scotland on which foot-and-mouth di^se was 
discovered three days later contaminated the loading docks at 
Newcastle and also the markets at Newcastle and Gateshead 
on the 19th and 20th November. Infection was picked up in 
those places and taken to certain other markets and thence to 
numerous farms in Northumberland, Durham, Yorkshire, 
Derbyshire, Nottinghamshire, Staffordshire and Leicesteiahire. 
This unfortunate occurrence wae the direct cause of some .160 
further outbreaks and materially increased the difficulties of 
eradication. There is now nevertheless reason to tiunk that all 
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known centres of infection, except that in the Cheshire Group, 
are well in hand. In the latter, however, the disease continues 
to spread, at the date of ^oing to press, at the rate of more 
than 20 fresh farms daily. 

The problem has now resolved itself largely into one, firstly, 
of checking further spread of the disease in the Cheshire Group, 
and preventing its escape from that area, and, simultaneously, 
of securing the elimination as quickly as possible of mother 
centres of infection still existing and also of those which may 
yet appear. Both of these objects would be retarded by the 
adoption of isolation of affected animals, which would mean the 
upkeep of large numbers of centres for the manufacture of fresli 
virus and expose the remainder of the country to the danger of 
re-infection. If such a procedure were applied to the Cheshire 
area— 

(1) the area would have to be isolated from the rest of the 
country' for many months; 

(2) it would be impossible to re-stock farms now empt;s 
for an indefinite period, as the animals would almost cei*tainly 
fall with the disease; and 

(8) its milk and dairy products would be enormously 
interfeied with. 

* * * * ♦ 


The Ministiy desires again to call attention to the possible 
risk of foot-and-mouth disease being transmitted to flocks and 

Wamlmr Aeainst country by means of hay and 

-- j i straw used for the packing of foreign 

Hay ana straw • . j n 

Used for PaeWne imposed goods. 

usea lor racjnng. question was considered by the 

Departmental Committee appointed by the Minister in 1912 to 
inquire into foot-and-mouth disease in Great Britain. In their 
Keport, that Committee pointed out that numerous imported 
articles are packed in hay and straw, and that a large propor¬ 
tion of this packing ultimately reached the farm as manure. 
That Committee considered, and the Departmental Committee 
appointed in 1922 supported the view, that hay and straw used 
for packing constituted a possible medium for the introduction 
of disease into the country, but in view of the serious dislocation 
of general trade which the prohibition of its use would entail, 
neither Committee was prepared to recommend the issue of 
restrictions to that end. 

All persons using such hay and straw are, however, warned of 
the element of danger which it contains, and of the risk of 
allowing it to come in contact with any animals. 



1921.] 


Cattle Testing Station. 


887 


The Ministry’s annual report on the acreage of crops and 
number of live stock in England and Wales in 1923 has now 
.... . been published. Preliminary figures for 

1 QO® whole country were issued in August, 

e uni8| . page 569 of this Journal for September, 
but the appendices to the annual report give the finally revised 
figures for each county. 

The chief changes in cropping as compared with the previous 
year are discussed in the report, and a table is included show¬ 
ing the distribution of arable land among the different crops over 
a period of years. The efforts made this year to obtain data 
as to fruit which will afford a better basis for estimating the total 
production are dealt with at length. The returns of the number 
of orchard trees show that there are nearly 22,000.000 fruit 
tiees on agricultural holdings in England and Wales. 

In the report on live stock a table is included which shows 
that over a long period of years the supply of cattle for beef 
pi eduction has been practically stationary, the increase in the 
total number of cattle being almost wholly due to the increase 
in milk production. A similar table as regards sheep indicates 
that whereas in Wales the number of sheep per 1,000 acres has 
increased in the past forty years, and in the north and north¬ 
west of England there has been no great decline, in the eastern 
counties there were only 173 sheep and lambs per 1,000 acres 
in .Tune, 1923, against 561 in 1875-79. 

Pietums of the number of agricultural \iorker8 employed 
on 4th June. 1923, are also included in the report. These 
show that between June, 1921, and June. 1923. the num¬ 
ber of regular workers on agricultural holdings declined by 
.59.9.52 or nearlv 9 per cent 

The Report, which forms Part T of the Agricultural Statistics, 
1923, is published by H.M. S<^ationery Office, and may be 
purchased through any bookseller or from the Stationery Office 
Sale Office, Kingsway, W.C.2, price la. 6d. 


The Ministry desires to announce that the Cattle Testing 
Station at Pirbright, Surrey, will be closed as from the 

Closine ol the ^*^24. 

OatUe Testins IT'fherto exporters of cattle to South 
Africa have been required under the regula- 
Stothm, MtMght, Goyemment of the CniOT of 


Sumy. 


South Africa to place their animals at the 


Pirbright Station for 28 days quarantine prior to the application 
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of the tubercolin test immediately before exportation. In view 
of the closing of the Station, no more animals will be received 
there. Animals already at the Station will complete their 
quarantine and testing there before export, and will not be tested 
again on arrival at South Africa, provided that they are accom¬ 
panied by the usual certificate from the Ministry that they have 
passed the tuberculin test at the Station. 

In regard to the cattle not admitted to the Firbright Station, 
it is observed that under the present regulations of the Union 
of South Africa cattle imported from c/)untries hrom which 
importation is not prohibited and in respect of which no arrange¬ 
ment has been made for quarantine and test at a Government 
Testing Station are required to be quarantined for at least 28 
days and subjected to the tuberculin test at the port of entry. 
Any anifnals which react to the test may be destroyed without 
compensation, or the owner may be required to re-export them 
to the country of origin at his own expense. 

♦ ★ # 


The Annual Eeport on Animal Diseases in 1922, by 
Sir Stewart Stockman, the Chief Veterinary Officer of the 
•p 1 + A t 1 Ministry, has now been published. It is of 
***“ special interest on account of the history 
which it gives of the outbreak of foot-and- 
month disease in 1922, the largest and most widespread since 
1884. The outbreak commenced in January, 1922, at Hull and 
Newcastle, and spread in the course of six months to 1,126 
premises in 80 counties in England, 1 in Wales, and 18 in 
Scotland'. Charts are included which show the progress of the 
disease, and the chain of infection of markets in January to 
.which its spread was mainly attributable. 

The report also includes a rSsumf of the general conclusions 
of the Departmental Committee appointed under the chairman¬ 
ship of the Et. Hon. E. G. Pretyman, M.P., to inquire into 


the origin and circumstances of the outbreak, and the policy 
and procedure pursued in connection therewith, and to report 
whether any alteration of the methods of administrative control 


or of the existing law is necessary or desirable. 

As regards other animal diseases, the report shows that 
continued progress was made towards the eradication of glanders, 
that there was an appreciable decrease in the number of out¬ 
breaks of sheep scab, and that only half the number of cases 
of parasitic mange in horses occurred during 1922, as compared 
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with the previous year. On the other hand, outbreaks of swine 
fever and anthrax showed an increase. 

The second part of the report is occupied by an account of 
the measures taken io prevent the introduction of disease from 
abroad, and to protect animals from avoidable suffering in 
transit by land and sea, notably in connection with the exporta¬ 
tion of horses to the Continent. It includes a summary of the 
events of the year leading up to the passing of the Importation 
of Animals Act of December, 1922, which permitted the importa¬ 
tion of Canadian store cattle. 

The report concludes with a record of the work at the Govern¬ 
ment Cattle Testing Station, Pirbright, and of the diagnostic 
and other business transacted at the Veterinary Laboratory, 
New Haw, Weybridge. Copies are obtainable through any book¬ 
seller, or directly from H.M. Stationery OfBice, Kingsway, 
W.C.2 (or Manchester, Edinburgh, and Cardiff), price 8s. 6d. 
net, post free 8s. 7|d. 


The following note describing the Government Pavilion at the 
British Empire Exhibition has been issued by the Exhibition 
^ . Authorities. The Pavilion will include an 

,,, Agricultural Section in regard to which 

Pavilion at the . , . , 

1 information will be given in subsequent 
Bntun Empire c xu r ^ 

•n uikiu -tnetA issues of the Journal. 

” For the British Empire Exhibition, 
which will open at Wembley in April next, the British 
Government is erecting a Pavilion of appropriate dignity 
of structure and design. The Boyal Suite for the use 
of the King and Queen will overlook the portico, which 
will be supported by columns thirty-two feet high, and 
will be guarded by six massive lions, symbolical of the might 
and dignity of the Empire. The navy, army and air force are 


organising impressive displays, and many important aspects of 
Empire communication, trade, and settlement, and Imperial 
economic development will be presented. On a water stage 
seventy feet wide, which, by an ingenious mechanical arrange¬ 
ment, can be converted in a few minutes into an ordinary stagd 
for other displays, certain historical episodes on sea and land 
and in the air will be realistically reproduced. The Air Force 
exhibition of models will be supplemented by exhibits of actual 
aeroplanes and aircraft in an aerodrome easily accessible frmn 
the Exhibition grounds. Ih the Oentral Court of Honour of 
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the Pavilion a gigantic model relief map of the world will diow 
by changing lights the growth and extent of the Empire, its- 
resovirces, development and population. The home country’s 
productive capacity in relation to its ability to mcmufacture 
goods for export, and the importance of British overseas trade, 
will also be illustrated by a large scale model of Great Britain and 
Ireland. In an annexe there will be a cinema theatre where 
films of Imperial interest will be in continuous display. The 
Royal Mint, which will show a complete set of coins of the 
Empire .and of British war medals, will strike special commemor¬ 
ative plaques. The Post Office exhibit will illustrate the most 
up-to-date methods in the organisation of postal services as well 
as the recent developments in telegraphy, telephony and wire¬ 
less communication. Medical and scientific research will be 
illustrated, and an important exhibit will be that relating to 
tropical health and hygiene. The Empire’s contribution to the 
progress of modem science, both pure and applied, will be 
shown by the Royal Society in a manner likely to appeal to the 
popular imagination. The Ministry of Health, Ministry of 
Agriculture, kfines Department, Imperial Mineral Resources 
Bureau, Royal Botanic Gardens at Eew, and the Geological and 
Ordnance Survey will all be attractively represented.” 




* ♦ * ♦ * 


Cionciliation 
Oommittees 
in Agriculture. 


The Denbigh and Flint Committee has agreed that wages shall 
remain unchanged until 30th April next. The rates are 88 b. 

for 61 hours for adult horsemen and stock¬ 
men, and 27 f. Id. for 50 hours for other 
adult male workers. Provision is also made 
in the agreement for payment at propor¬ 
tionate rates to certain juvenile workers, and for a weekly half¬ 
holiday whenever possible. 

A further wages agreement has been reached by the Carnar¬ 
vonshire Committee. The terms, which are to remain in force 
until 18th May next, are as follows for male workers over 20 
years of age:— 


Special Class Workers living out. —85s. for a week of 61 houbs 
(to include the Sunday feeding and cleaning of stock). Special 
Class Workers boarded and lodged on farm. —88s. 6d. for 61 
hours, the deduction in respect of the provision of board imd 
lodging being reckoned at 14s. for 7 day? and 12s. for 6 days. 

Other Tl^orJfcrg.—SOs. for a 60-hour week. 




Oovfrnment Pavilion at th<* Briti«»h Empire Exhibition (see p. 889). 
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CO-OPERATIVE MARKETING IN THE 
UNITED STATES OF AMERICA. 

Beobnt developments in co-operative marketing in the United 
States seem to mark an epoch in agricultural organisation. As 
in other countries the movement has passed through an experi¬ 
mental stage, a period of trial and error, out of which it now 
seems to have emerged with certain definite principles which 
are the direct result of practical experience. During the past few 
years, the progress has been most striking, and it is hardly too 
much to say that co-operative marketing is at the present 
moment the dominant movement in American agriculture. 

Co-operative marketing in the United States started with dairy 
produce in the early part of the 19th century. It passed through 
a phase when it formed part of what was known as the “ Grange 
Movement ” founded in 1867, and the period between that year 
and 1880 saw the rise and fall of innumerable co-operative 
enterprises engaged in the marketing of grain, cotton, livestock, 
tobacco, wool and other produce. A failure to meet the real 
economic needs of agriculture, combined with radical mismanage¬ 
ment, brought this movement to sudden coUapse, just as in 
Europe the application of the “ Eochdale ” principles to the 
marketing of farm produce—i e., th§ marketing of a large 
number of agricultural products through one association—^led 
to an almost equally conspicuous failure. 

Governing Principles. —In its subsequent development, there 
have by degrees become recognised certain governing principles 
which may briefly be summarised as follows:— 

1. The organisation of sale must be on a “ commodity *' 
basis and not by locality, that- is to say, whilst there must be 
local organisation for receiving, packing and grading, the 
organisation as a whole must cover a wide producing area, and 
the local units must be federated in one central body in order 
to secure adequate control of the market. 

2. The supply of produce must be regulated by binding con¬ 
tracts under which the growers pledge their produce to the 
association for a term of years. 

8. The products must be pooled according to size, grade or 
other characteristic, so that whilst individual growers ol^ain 
returns in proportion to the amount and quality ci their produce, 
the organisation of sale passes from these thousands of 
individual growers into the hands of one organised unit. 
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How these principles came to be evolved may be illustrated 
by examples ^m what actually occurred. 

1.—Growers of citrus fruit (mainly oranges) were among the 
pioneers of the American co-operative marketing ihovement. 
The first attempt at co-operation in this trade dates back to 
the early days of commercial orange production on the Pacific 
Coast. Between 1877 and 1890 there was a very rapid develop¬ 
ment in the orange trade in California which soon resulted in 
" over-production ”—there was a “ boom ” which was speedily 
followed by a general fall in prices. After an abortive attempt 
at self-protection through the agency of the Orange Growers’ 
Protective Union, the growers turned to co-operation. The 
actual begi nnin g was marked by the organisation of the 
Pachaffa Orange Growers’ Association in 1888. Other local 
associations quickly sprang up, and succeeded in securing fairly 
good prices in the years immediately following, and during 
the early ’nineties. They were, however, hardly more than 
local marketing agencies disposing of their members’ fruit in 
each district independently. 

The next step was the establishment of district exchanges 
in each of the chief producing areas operating in conjunction 
with the local growers’ associations. The organisation of local 
associations and district exchanges, however, was not enough. 
It gave the growers no real control over the marketing of the 
fruit, the associations competed against one another, and the 
market still tended to be flooded at the time of harvest, and 
prices to be depressed. Growers therefore sought to federate 
the local associations into one central body, and ultimately, in 
1905, the Californian Fruit Growers’ Exchange, the central 
marketing authority for the united organisation, was estab¬ 
lished. Thus the last link in'the chain came to be formed; 
federation proved to be the way to success, and with the advent 
of the California Fruit Growers’ Exchange the co-operative 
organisation for the first time obtained a commanding position 
in the market. This exchange has dominated the market prac¬ 
tically since its inception, and with its formation the general 
structure of the marketing organisation, viz., local associations 
—district exchanges—central exchange, was complete. Upon 
this pattern the whole organisation as it exists to-day has been 
built up. At present there are 10,700 growers each contracting 
to deliver the whole of his fruit to the local association. There 
are 206 local associations concerned primarily with grading 
and packing, 19 district exchanges whose chief function is 
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directing the fruit received from the local association to the 
markets, and finally the central co-ordinating body, the 
California Fruit Growers’ Exchimge. Upon the latter by 
reason of its commanding position falls the task of controlling 
distribution, of preventing congestion, and thus of securing 
to the grower what is the real achievement of co-operative 
organisation—a stabilised market. 

2.—^The second of the principles referred to above, viz., long¬ 
term producers’ contracts, was evolved largely as a measure 
of self-protection. Many co-operative enterprises had in the- 
earlier stages of their existence to withstand attacks from 
private dealers who endeavoured to tempt producers out of the 
co-operative organisation by offering high prices for their pro¬ 
duce. It was precisely this difBiculty which confronted the 
Danish co-operative movement in its earlier years, in fact, the 
long-period producers’ contract applied to co-operative market¬ 
ing, is a Danish invention, from which country it was adopted 
by the United States. Producers’ contracts were first used 
in America by a Farmers’ Elevator Co. in Iowa in 1889: 
they were adopted by the California orange trade in the early 
’nineties, and at the present time have become almost the only 
practice of co-operative undertakings in that country. 

The advantage of the contract system, however, is not con¬ 
fined to eliminating the disruptive attacks of outside dealers. 
It also adds greatly to the power of the co-operative organisa¬ 
tion to control the markets, since the volume of produce to 
be handled is fixed within comparatively narrow limits, thus 
enabling the marketing policy to be developed with a fairly 
definite knowledge not only of the present but of the future 
supplies of frait to be handled. 

S.—The principle of “ pooling ” has, with a few exceptions, 
also become the recognised practice of American co-operative 
marketing associations. Here again its adoption has been 
the outcome of practical experience. It has been found that 
it both cheapens the operations of grading and packing, and 
enables an association to establish a reputation for its* products 
in the market, to reduce wastage to a minimum, and to handle 
the various grades more easily. Pooling usually consists not 
merely in the physical mixing together of the growers’ produce 
according to grades, but in the transfer of the control of sale 
combined with a proper distribution of the profits realised 
amongst the members of the association. It greatly facilitates, 
indeed it is essential to, the exercise of the association’s fait 
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powers of control over the movement of produce to the market, 
and it has consequently come to be recognised as one of the 
primary instruments of market stabilisation. Fooling in this 
sense is not, however, invariable. 

Economic Difficulties. —^With co-operation established on 
these guiding principles, American agriculturists have sought 
to apply it on a wider scale, in remedying the specific economic 
difficulties which beset the marketing of agricultural produce. 
These are principally three in number: (1) Seasonal fluctuations 
in prices; (2) Fluctuations in prices due to temporary excess of 
supply over demand, i.e., in consequence of exceptionally heavy 
crops; and (3) Wastage due to deterioration. 

In order to overcome these difficulties, the recent development 
of the co-operative marketing movement has aimed not merely 
at eliminating the middleman and replacing him by a co-operative 
society—the advantage of which to the farmer is at best small, 
and often negligible—but rather at putting into the farmer’s 
hands an effective instrument by which he can prevent or at 
least minimise violent fluctuations in prices. 

That the seasonal drop in prices at harvest time is largely 
•due to financial causes (i.e., to the farmers’ need for ready cash) 
is well recognised. In the United States it has been estimated 
that only 1^ per cent, of the farmers are able to finance their 
own crop raising. Consequently the practice of unloading their 
produce on to the market at the earliest opportunity, both in order 
to raise money to meet their current obligations and to provide 
for subsequent operations, has been widespread amongst growo s 
in evefy branch of agriculture. Of the cotton crop 70 per cent, 
is said to be dumped on the market by farmers during the 
period, September-December, and 65 per cent, of the wheat is 
marketed between the beginning of August and the end of 
November. 

The farmer’s need to raise cash on bis produce lies at the 
root of the whole question; it is from one point of view the crux 
of the marketing problem, and it is because in the past—in a 
system of unorganised competitive marketing—^he had no course 
open to him but to sell his produce outright for what it would 
fetch, that he remained a helpless victim of the seasonal slump 
in prices which not infrequently fell below the cost of production. 

Control ol Produce, and Bank Credits.— To meet these diffi¬ 
culties American co-operators have primarily endeavoured to 
jsecure two things; (1) the physical control of the movement of 
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produce to market on the lines which have been described above, 
to an extent which gave the co-operative organisation a pre¬ 
dominant position in the market; and (2) power to obtain bank 
advances by using the commodities themselves as collateral 
security. In practice this has involved an intermediate stage 
between the producer and the consumer in which the product 
is put into store—^in the ease of certain perishables into cold 
storage, and in the case of non-perishables into warehouses or 
other stores. Upon warehouse receipts the banks have been 
ready to make advances to co-operative marketing associations, 
on the same lines as has for many years been their practice in 
the case of wheat stored in elevators and cotton in warehouses. 
The association is thereby enabled to make an immediate advance 
to the growers—up to 50 or 60 per cent, of the market price— 
and still to retain control of the rate at which the produce is 
moved to the market. The development of this side of marketing 
operations has led to a considerable extension of the use of credit 
as a means of securing stabilisation of prices, and in the crisis 
which followed the general slump in prices in 1920 this machinery 
proved to be of the highest importance. 

In 1922, the War Finance Corporation, a State credit institu¬ 
tion with a capital of $500,000,000 created and guaranteed by 
the United States Government, was resuscitated, largely for the 
purpose of assisting agriculture over the crisis. During the 
season 1921-22 the Corporation authorised loans amounting to 
$64,000,000 to co-operative marketing associations, and in the 
following season similar loans were approved to the extent of 
$114,000,000 “ to assist in the orderly marketing of the 1922 
crops.” 

One quotation may be given from the annual report of the 
War Finance Corporation for the year ending 80th November, 
1922, to illustrate the effect of these operations. 

” In the midst of the worst depression that the cotton 
industry has suffered in many years it was through the co-opera¬ 
tive marketing associations that the War Finance Corporation 
developed plane for extending assistance to the industry on a 
comprehensive scale. In the summer of 1921 when . ... 

business throughout the Cotton Belt was in a demoralised con¬ 
dition, the corporation made its first loan to an association in 
Mississippi on 100,000 bales of cotton. The cotton was classified 
by the association according to grade and staple, and placed in 
bonded warehouses. . . . The loan enabled the association ntrt; 
only to make advances to its members for their urgent financial 



896 Co-OrEBATTVB MABKBTlKa IN THB UnITBD StATBS. [JaN., 


needs, bbt also to market the crop throogh a greater portion of the 
consuming year, instead of forcing it on a demoralised market." 

Co-operative marketing plus State credit, proved in the period 
of crisis to be a means of stabilising the market, of preventing 
panic, and of restoring confidence, which was of almost incal¬ 
culable benefit to farmers, and as a direct consequence of its 
success, a new impetus was given to the co-operative move¬ 
ment itself under which many new marketing associations were 
organised for handling cotton, wheat, tobacco, rice and other 
staple products. 

Turning to the other aspect of the question—^the control of 
the physical movement of produce to the market, the most 
significant development in this direction has occurred in the 
case of perishables. In those organisations where the develop 
ment towards federation has reached the point of giving them 
a dominating position in the market, control of the movement 
of produce has become a systematised practice. Although 
production necessarily varies with seasonal conditions, it has 
become possible, through co-operative enterprise, to secure 
that the rate of delivery to market is determined by the 
demand of the market and no longer by the rate of production. 
Thus, in the case of butter and cheese the rate of production 
rises during the first half of the year to a maximum in 
June and thereafter declines to a low point in December, 
whilst the Yate of consumption is relatively steadier through¬ 
out. From about the middle of April to the end of August 
there is consequently a definite “ into storage ” period during 
which the association receives from producers more than it 
sells, .and from the beginning of September till the middle of 
April an “out of storage" period during which these con¬ 
ditions are reversed. Thus the market is supplied according 
to its needs and fluctuation in prices is reduced to a minimum. 

Marketing of Wheat. —^In recent months much attention has 
been directed by American agriculturists to what is perhaps the 
greatest marketing problem in the world—^that of wheat. Both 
on account of the widespread depression of wheat prices and 
of the predominant importance of wheat amongst the agricul¬ 
tural products of the United States the present position in 
regard to the problem of orderly marketing of the wheat crop 
of America is one of exceptional significance. The marketing 
of wheat in the United States is a highly organised business. 
The system of bulk handling, storage in elevators, and bank 
credits, combined with highly skilled technical management. 
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has led to an organisation in some respects without parallel in 
the world. It is, however, not an organisation built up on the 
principles which American agriculturists have now come to 
know as “orderly marketing**; it does not embody those 
elements by which alone stability of prices can be secured. 
Fundamentally the wheat organisation has been developed 
round the ‘ ‘ speculator ’ *—the person who buys from the 
farmer at harvest time when the grain comes into the market 
in a greater volume than the current consumptive needs, and 
soils it again after the flood is over. To the speculator fluctua¬ 
tions in price are not necessarily an evil and may be a source 
of (jonsiderable profit. 

The movement for the co-opeiative ownership by farmers 
of grain elevators has in the past years undergone considerable 
development, but its success has necessarily been only a partial 
one. Tl has enabled farmer members to obtain credit on their 
produce, and to this extent has rendered an important service, 
but it has not achieved its ultimate object. The flow of grain 
to market still continues in a disorderly fashion and prices 
tend to fluctuate as widely as ever. The bulk of the crop is 
still sold by farmers soon after harvest, and the farmer has 
t»o be content with what he can get. 

The continued depression in wdieat-growing districts and the 
increasing political pressure wiiich was being brought to bear 
on the United States Administration recently led the Pre.sident 
to appoint a Commission consisting of Mr. Eugene Meyer, Jnr., 
and Mr. Frank Mondell, of the War Finance Corjx)ration, to 
investigate the wheat situation. The Commissioners examined 
various projicsalB, and their conclusion is isignificant: 
“Co-operative marketing associations organi.sed along sound 
lines and with competent management and business guidance, 
offer, at the present time, in our opinion, more promise of 
helpful results than any other plan or programme that has 
been suggested. They can do what the speculator cannot wdth 
safety be relied upon to do. They can by orderly marketing 
regulate the flow of wheat so that supply is adjusted from time 
to time to the consumptive demand. 

Co-operation is daily becoming more widely reoognised in 
America as the cure for fluctuations in wheat prices. What 
has been wrong is partly that the principles of co-operatiYe 
marketing have not.been strictly applied in the case of grain, 

• Rppnrt ♦o the Pre«id#»»t on fh** wheat situation, by Euirene Me\6t^ Jnr., 
and Frank W. Mondell. 
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and partly that the practical difficulties are greater than in 
other branches of agriculture. With greater knowledge of 
the economic conditions of grain marketing, however, there 
would seem every reason to believe that these difficulties will 
eventually be overcome. The progress of organisation of wheat 
marketing in the United States during the next few years 
cannot but form one of the most interesting, possibly one of the 
most far-reaching experiments in co-operation in any country 
in the world. 

Go-operative Marketing of other Produce. —^It would be 
beyond the scope of this article to ([escribe how these prindpleB 
have been appUed in other branches of agriculture, but there is 
no doubt that the success of the co-operative marketing move¬ 
ment* during the critical period of 1920-1922 has been the reason 
of its subsequent very rapid growth. In 1922 the turnover of 
American co-operative marketing enterprises exceeded one 
thousand million dollars—a five-fold increase within a decade. 
Most of the principal farm products are now successfully 
marketed through co-operative organisations, ranging from a 
small proportion of poultry and vegetables up to 76 per cent, 
of American-grown citrus fruits, 90 per cent, of dried fruits, 
70 per cent, of tobacco, while they also deal with 25 per cent, 
of milk and milk products, and 20 per cent, of cotton. In all 
about 1,200,000 farmers belong to these commodity organisa¬ 
tions, the cotton associations of the Southern States—to take an 
example—Shaving a membership of more than 200,000. In regard 
to the latter it has been stated that every member who marketed 
his crop last year through a cotton association received at least 
$20 per bale more than the non-members received for the same 
grade and* quality of cotton. 

In conclusion, two quotations may be given from a bookt on 
which much of the information in this article is based:— 

“ Intelligent merchandising of farm commodities through co¬ 
operative associations leads finally to a stabilised agriculture, in 
which fiuctuations in prices are minimised, risks of operations 
greatly reduced, and a premium placed upon the farmer’s ability 
as a producer.” 

“ The farmer retains his individualism as a producer, but he 
puts group selling to work as his sales manager. Neighbour 

* See the Statist article on “The Growth of American Co-operative 
Marketing,” 24th November, 1923, p. 71-0. 

t “ Co-operative Marketing: The Golden Rule in Agriculture,” by 
Herman Steen, American Farm Bureau Federation Library; Doubleday, 
Page & Co. 



1924 .] 


Pio-Kbbping. 


899 


joins with neighbour, they pool their product, each man has one 
vote in the control, and they share and share alike in a new 
system of economic justice for agriculture.” 

m * * * * 

PIG-KEEPING. 

V. 

W. A. Stbwakt, M.A., B.Sc. (Agr.), 
Northamptonshire Farm Institute. 

General Principles in the Construction of Pig Sties — 
Shelters for Open Air Pig-hceping — Fencing—Appliances 
for weighing Pigs. 

Permanent Pig Sties. —It has been pointed out by Mr. 
Sanders Spencer that pig sties niay be described as of three 
kinds—those which are ornamental, those which are useful, 
and those which are neither one nor the other. It has been 
our experience that the conventional type of sty usually belongs 
to the third class. Pigs, however, do not require elaborate or 
expensive housing. It is not within the scope of this article to 
deal in detail with the planning of modem piggeries, but certain 
broad principles whicli should be observed in their construction 
would appear to bear repetition, as they are by no means 
nncommonl.v neglected. 

The main points of importance in a pig sty are that it should 
protect the pig from excessive cold and heat, from rain and 
drauglds. and more particularly from cold winds from the north 
tiid east. It should be well ventilated and airy. Sun is one 
■of the best germicides and it will help to maintain healthy con¬ 
ditions if the sun’s rays can penetrate to all parts of the sty in 
the course of the day. On the other hand, it will be found a 
great advantage in hot weather if some simple means of exclud¬ 
ing the sun’s rays is also provided. Wooden shutters on hinges 
might serve the purpose in certain circumstances. Many sties 
which are built facing south without some provision ^of this 
sort become unbearably hot daring the heat of summer. 

The floor should be made of material which will enable the 
sty to be thoroughly cleansed and disinfected from time to time. 
€oncrete forms a sanitary and inexpensive floor, but it is cold, 
and if it is not possible to give a liberal supply of bedding it is 
a good practice to provide a movable wooden platform for the 
pigs to lie on. It is essential that this platform should not be 
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a fixture but such that it can be taken out of the sty to be 
cleansed and exposed to the sun, when it has become wet and 
dirty through absorbing moisture. It is decidedly prejudicial to 
(he health of the pigs to have them lying on an evil-smelling and 
urine-soaked platform. 

Bricks laid in concrete or in sand are usually regarded as 
forming a satisfactoiy floor. In comparison with concrete, 
bricks are rather warmer but lees sanitary. Floors are fairly 
commonly made of rammed clay or chalk. These are fairly 
satisfactory but pigs are inclined to root them up, and they are 
not impervious to moisture. With regard to drainage, surface 
drainage is the more sanitary; and it is important to see that 
sufficient fall is provided. 

Sties are often built with low walls, and viith one small per¬ 
manent opening leading into a little yard. These low walls 
are possibly favoured for economy in building, but low-walled 
“ties are rarely really healthy. The atmosphere is usually close 
and stuffy, and they are uncomfortable both for the pig and for 
the man who has to clean them out, as he has to work in a 
crouching and unnatural position. Walls should be at least 
C ft. 6 in. high Con’ugated iron is fairlv commonly used for 
roofing, but when used alone it is not satisfactory as it is readily 
affected by heat and cold, with *he result that a sly with this 
type of roof is too hot in summer and too cold in winter. Coiru- 
gated iron along with straw thatch makes quite a good roof. 
Generally speaking, well constnicted cattle boxes. bspeciall> 
those with exercise yards, ordinary covered yards, or partly 
covered yards such as are common in the north-east of Scotland, 
can, be utilised to form suitable accommodation for pigs. 

Fresh air. sunshine, and protection from extremes of heat 
find cold, together with sanitary floor conditions and facilities 
for exercise in the open air go far to secure keen appetites, 
good digestion, the maintenance of sound health, and freedom 
from tuberculosis and other diseases. 

Shelters for Open Air Pig-Keeping. —Since open air pig¬ 
keeping became widely practised, many different types of 
‘■belters have been devised. Where the svstem involves per¬ 
manent enclosures, the shelters usually take the form of stoutly 
made wooden huts, of a more or less permanent character. In 
constnicting these wooden huts, the generid principles already 
outlined should be applied. When wood c^n be obtained cheaply, 
an economical and satisfactory roof can be made with wood' 
and felt. 




Fio, l.--Thc firsi typ#* of Piu' Shelter on the Nortinmptonshire Evporinvontul Farm. Moulton. 









Fig. 2.—Bouided Hiudle psed foi inakinjr Slielteis 



Fio. IJ. ^ A Sheltrr R(X)f nia<le ot corrugated iron hhcotK thatched with straw 
on the under side. 
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For a systein of management such as that practised on the 
Moulton Experimental Farm, movable shelters are much more 
useful than permanent and stationary huts. These movable 
shelters permit the practice of an elastic policy, whereby it is 
possible to run the pigs where they can he most profitably 
employed at any particular time. Tt may be to utilise arable 
land crops, to glean and clean the stubbles, or, if at any time 
arable land crops are not available, the shelters and the pigs 
can, with little expenditure of time and labour, be moved on to 
grass land. Our first type of shelter was made with thatched 
hurdles for the sides, back and front; and a roof consisting of 
corrugated iron thatched with straw underneath and fixed to 
two cross beams by means of bolts and nuts. Posts were used 
to support the roof in front, and at the back it was fixed to the 
tops of the hurdles. 

Fig. 1 illustrates a rather roughly made shelter of this type. 
The gilts sboft'n in the photograph lived in this shelter during 
the whole of the winter of 1922-23, on land where a crop of 
potatoes had been grown in the 1922 season. The potatoes 
had not been gleaned by hand and the gilts, fourteen in number, 
were penned on areas of about an acre at a time. They cleaned 
up the potatoes very effectively; practically none could be seen 
growing in the subsequent barley crop. On a ration of 4 lb. 
of dry meal per head per day together with the potatoes, they 
developed nice condition This type of shelter, however, is not 
altogether satisfactory. The straw gets pulled out by the pigs 
and the hurdles require to be re-stuffed from time to time. 
Stuffed hurdles are not handv to move and they have now been 
abandoned in favour of wooden boarded hurdles of the kind 
showTi in Fig. 2. The smaller size is used for the sides and 
hack of the shelter and the higher size for the front. The 
smaller size is 6 ft. long. 3 ft. deep and the heads are 4 ft. high. 
The bigger size is 7 ft. long, 3 ft. 8 in. deep and the heads 
4 ft. 6 in. high. Three-quarter-inch toncued boarding, 4^ in. 
wide, is used. 

A thatched roof is shown separately in Fig. 3, to illustrate the 
method of thatching on the undemde. The sheets of corru¬ 
gated iron employed to make the roof are 2 ft. wicle. by 7 ft. long. 
Bolts of various lengths are used to fasten the iron sheets to the 
two cross beams The thatch is supported by narrow wooden 
bars which are usually obtained from old or broken hurdles. 

For heavy land conditions, a shelter like that shown in Fig. 4. 
made with wooden hurdles and a one-piece roof, can be recom» 
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mended; but for moderately dry and light land, a shelter on 
wheels or runners is a great convenience on account of the 
ease with which it can be moved. Wheels add considerably to 
the cost and it is doubtful whether they are necessary. Wooden 
runners or skids, preferably shod with iron, have been found 
satisfactory. A shelter of this type can be moved by yoking 
one horse to it. It provides a simple solution of the labour diffi¬ 
culty involved when frequent changes of position aro required. 
In securing uniform grazing and uniform distribution of manure, 
particularly when pigs are folded on arable land, it is essential 
that the sWter should be moved frequently. A further advan¬ 
tage in its favour is that its position can be altered without 
difficulty whenever necessary in order to secure the most 
favourable exposure to afford protection from wind or rain, or 
in very hot weather to obtain the maximum shade from the sun. 

The shelter shown in Fig. 5 has the following dimensions:— 
Length 8 ft., width 6 ft. 6 in., height 4 ft. at the front and 
2 ft. 9 in. at the back. The floor is of 1-in. elm boards on 
two fi-in. by 2 in. oak skids. Sides, front and back are of |-in. 
(ongued boarding; roof of f-in. square edge boarding covered 
with sanded felt; upright posts 8 in. by 8 in.; doorway 2 ft. 
wide. A hinged door which opens outwards and downwards 
forms a platform for the pigs to walk on when going out and in. 
A farrowing rail is provided when required. 





Fig. 6.—Light tjpe of Fencing. 


Fencing.—Several inquiries have been received recently as 
to the most economical form of fencing* At current prices we 
favour a make of wire which is oflEered at 6^. per yard in 
65-yard rolls. This fencing (see Fig. 6) is 86 in. high with 
verticals 12 in. apart. There are six horizontals, which are 






Fig ■) —A Moveable Shelter on Runners in use on the Northaniptonshii'e 
Eapeiimental Farm. 
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5 in apart at the bottom and 9 in. apart at the top; the inter¬ 
mediate horizontale being 6 m., 7 in., and 8 in. apart, widening 
from the bottom upwards. 

A header type of wire with verticals 6 in. apart, and 8 hori¬ 
zontals 8 in. apart at the bottom widening to 6 in. apart at the 
top, is being offered at 8^d. per yard. This class of wire 
(Fig. 7) is considerably stronger, and the smaller mesh is an 
advantage for fencmg in small pigs, but for most classes of pigs 
used to outdoor conditions, the cheaper type of wire is satisfac¬ 
tory, particularly for arable land fencing. A strand of barbed 
wire along the ground is sometimes recommended, but this 
should not be necessary except for very troublesome pigs. Both 
types of wire are sold in two weights; the lighter weight is found 
sufficiently strong. 

Stakes are required at intervals of four yards. Home-made 
stakes 3 in. by 3 in. and 4 ft. fi in. long, obtained from wood 
felled on the farm, are used on the Experimental Farm. The 
stakes are cut out with a small power-driven circular saw 24 in. 
in diameter, which was installed in 1922 at a cost of £15 and 
which has proved a very economical purchase. The power for 
driving the saw is provided by the engine which is also used to 
drive the grinding mill and root pulper. It is very important to 
get the wire stretched tight before fixing it to the stakes. A use¬ 
ful wire strainer for this purpose is sold by most agricultural 
implement dealers at a reasonable cost. 





Fia, 7.—Heavier type of Fencing. 


Oeneral.—In the general laying out of pig pens, the import¬ 
ance of making use of existing hard roads for carting feddng 
stuffs or water should be kept in view. The more convenient 
the pens are to the central feeding house, the less labour will 
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be required in feeding. If pens can be so arranged that a 
stream or other water supply is utilised so that pigs find their 
own drinking water, it will still further economise labour, 
especially where dry feeding is practised. Pig. 8 shows a feeding 
ti'ough in a yard on Lord Bledisloe’s Cross Farm, Lydney. The 
trolley on rails is used to convey the food from the feeding 
house to the troughs. The importance of having a weighbridge 
on the farm cannot be overestimated. An ordinary^ spring 
balance weighing up to 550 lb. and crate will be found very 
useful. Fig. 9 sliows a combined loading dock and weighing 
house on Tjord Bledisloe’s farm. 

In concluding this series of articles written at the request of 
the Ministry, I wish to express my grateful thanks to my col¬ 
leagues, Mr. W. E. Seward and Miss J. W. Strang, for the 
assistance which they have given to me. 


DAIRY FARMING IN HOLLAND. 

E. Hatfield, 

Ministry of Agriculture and Fisheries. 

The greater portion of Holland’s milk is produced on small 
ferms, t.c., fftrms of from 5 to 30 acres. Farms of 60 acres are 
considered large, and are by no moans common. Rents vary 
from about i3 lOs. to. C6 per acre, including tax. The breed 
of cattle kept is the Friesian, either black-and-white or red- 
and-white. the foimer predominating. The cost of dairy cows 
2| years old ranges from ,£28 to £33. and the average annual 
yield of a cow in full milk is about l,(r00 gallons. Young cows 
with first calf give less than this quantity, but taking the figures 
given at one of the factories—^which must be accepted as being 
approximate, at any rate as to the numlnir of cows—the yearly 
average yield from tiie 3.000 cows producing milk for this factory 
is 8f)0 gallons per cow. 

The average fat content of the milk supplied to the factories 
is around 3 3 per cent., although in Friesland it is reported that 
many herds produce milk with a fat percentage of 8‘76 per cent, 
cr higher. 

Some of the factories render g(X)d service to their members 
by taking frequent samples of the milk from each cow from 
which milk is supplied, and the information thus obtained, in 
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conjunction with the records kept of the (jiiantity of inilk given, 
forras a very useful guide to the fanner in weeding out un¬ 
profitable cows. The various Cattle-Herdbook x^ssociations are 
responsible for carrying on propaganda work, as well as the 
supervision of milk recording, and for ensuring that animals 
entered in tlie berdbooks are not only bred for producing a 
high quunlity and quality of milk, but also symmetrical in 
form and fully developed in body. One veiy interesting activity 
of the Tlordbook Associations, and tlie Association of Co-operative 
Dairy Factories in Friesland, is what is known as a “ Sanitary 
Service for cattle in Friesland. This Sanitary Sendee is 
always on the look out for sick animals, in order to remove them 
from the lierd. and also endeavours to secure a healthy system 
of rearing young cattle. Tt pays special attention to tuberculosis 
and abortion, and regularly examines the herds of the members 
for tlie detection of these diseases. All ‘inimals causing danger 
to th(' herd are removed and killed. 

A spicial pamphlet has been written in English on ** The 
Original Breed of Friesian Fattle '' and can be obtained from 
The Friesian Society of Agideulture, Landbouwhuis, 11, Wil- 
lennskadc, Leeuwarden, Holland. 

Dairy Factories. —The factory system is fast replacing the 
manufacture of dairy products in the farmhouse, and at present 
there are no fewer than OHO dairies in Holland, 686 of them 
bi‘ing co operative, and (he remainder proprietary. The growth 
of the factory system has been encouraged fl) by the law that 
all milk shall be pasteurised before being sold for consumption. 
(2» owing to the large number of very smell holders that exist, 
and (R) by the fact that a large proportion of produce is exported. 

The co-operative factories seen by (he writer were well 
designed and well equipped, particularly those of more recent 
construction. 

When an association of farmers desires to establish a co-opera¬ 
tive factory, the Land Bank is approached for a loan to cover 
the cost of construction and equipment, this amount being 
guaranteed by each and every member of the propo^^d factory. 
In this way membership does not involve direct capital outlay, 
but each member must guarantee to pay his share of liabilities, 
up to any amount, if that is necessary. He must also bind 
h'mself to deliver all the milk of his cows for handling at the 
factory, and in some cases he is liable to a fine of fi^ve guilders 
per 1,000 litres (Ss. 4d. per 222 gallons) in respect of the quantity 
of milk he has supplied to the factory during the 4 years' 
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immediately preceding, if his supply is withdrawn without the 
consent of the Directors. 

The milk is usually bought and paid for on the butterfat basis. 
In a purely butter-making factory the price paid is 7| to 8 cents 
per litre (6'76d. to 7’2d. per gallon) in winter, and 4} cents 
I)er litre (4‘0.5d. per gallon) in summer, and in addition the 
farmers receive their quota of separated milk and buttermilk 
free. In cases where milk is purchased by factories for disposal 
as liquid milk, the price paid is 11 cents per litre (9'9d. per 
gallon) in winter, and 7 cents per litre (6'8d. per gallon) in 
summer. 

For separating, the milk is heated to a temperature of 80° C. 
'’86° F.), the cream bein« further pasteurised to a temperattire 
of 88° C. tl81° F.). and then cooled to 13° C. (55° F.), before 
starter is added 

Many of the factories make cheese, as well as butter. 

At one of the most up-to-date factories, where this system is 
in vogue, the milk is received twice daily. The receiving plat¬ 
form is open, and equipped with a weighin" machine on each of 
three aides. From the weighing machines -which are of the 
dial type and Danish manufacture—the milk is run into a 
receiving tank, from which it is pumped over a water cooler, 
and afterwards run by gravitation into .iacketted vats, where 
it is left for a given period—^usually aboul 12 hours— in order 
to allow the cream to rise. The lower layer, of partially 
skimmed milk is run off and made into cheese, whilst the cream, 
or upper portion, is pasteurised, ripened, and made into butter. 

The skim milk is made into Edam and Gouda cheeses, which 
are quickly made, the time taken between renneting the milk 
and putting the curd into moulds being from 2 to 2J hours. 
When the curd has been in the moulds for from ^ to | an hour, 
it is turned, then left for 2 hours more, and aftenvards put under 
pressure for 8 hours. WTien taken from the press the cheeses 
are trimmed, and placed in brine for 3 or 4 days. The brine, 
which is contained in large cement brining tanks, is kept circu¬ 
lating and cool by being pumped over a water cooler. In some 
cases the cheeses are coloured and waxed at the factory, but 
usually thi« is done by the Marketing Association. At this fac¬ 
tory the whey is pumped into large tanks at the top of the 
building from which it is run through a separator to abstract the 
butterfat. The whey cream thus obtained is pasteurised and 
made into butter. Whey separation does not appear to be the 
general practice in Holland. 
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There does not appear to be provision at the factories for 
sterilising the milk chums, probably because the whey and sepa¬ 
rated milk are usually returned in the cans used for bringing 
new milk to the factory. 

The farmers utilise the separated milk and whey for calf 
rearing and pig feeding. The German type of pig is usually 
kept, although it was stated that it is not very popular with the 
slaughterers. 

Combination of Co-operative Dairies.— The next step in the 
co operative stracture is the combination of a number of co¬ 
operative factories, either for the purchase of their requirements, 
or the disposal of their produce. At Leeuwarden were seen four 
distinct examples of the wjiy in which various co-operative 
dairies in Friesland amalgamate for Cl) retailing milk. (2) deal¬ 
ing with surphis milk. manufacturing dairy requirements, 
and (4) marketing cheese, butter and cream. 

(1) The Co-operative Steam Dairy at Leeuwarden deals 
with 3,000 gallons of milk per day. some of which is pasteurised 
and sold as liquid milk. The remainder is separated, a portion 
of the cream being sold and the rest made into butter. The 
separated milk has such a proportion of cream added to it as 
will make a 2t) per cent, or 10 per cent. Edam cheese, in accord¬ 
ance with the market demands. Another product at this factory 
is buttermilk soup, made by boiling pearl barley in the butter- 
inilk. This is put up for sale in sterilized, stoppered, glass 
bottles. 

This dairy sells the bulk of its products retail in the town of 
T.eeuwarden. The whey, and as much of the buttermilk as is 
not made into soup, are returned to the affiliated factories or 
sold to local pigfeeders. 

It is interesting to note that at this factory all the cheese 
moulds are periodically sterilized with live steam in a special 
chamber. 

The price paid to the affiliated farmers’ factories for milk is 
IJ cents per litre (9-9d. per gallon'!, and the retail price is 15 
cents per litre (18'5d. per gallon). 

(2) The Co-operative Milk Products Factory at Leeuwarden is 
owned by 45 farmers’ co-operative factories for the purpose of 
dealing with the surplus milk of these factories. The amount 
of milk dealt with is about 22,000.000 litres (nearly 6,000,000 
gallons) per annum. The price paid for the milk varies with the 
current price of cheese, and any profits available at the end of 
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the year are distributed among the afl&liated factories in propor¬ 
tion to the amount of milk supplied by them. 

The milk is made into sweetened and unsweetened condensed 
and evaporated milks for sale in Holland, as well as for export. 
The evaporated milk is condensed to half bulk, and then homo¬ 
genised before being put into hermetically sealed tins. All tin 
containers are made on the premises, the maximum output being 
70,000 tins per day. All the boxes required for packages are 
also made up on the promises. 

Each aflSliated factory agrees to send at least one-tenth of its 
total supply to the condensery for a certain portion of the year. 

(8) The Co-operatwe Rennet and Dainf Requirements Factory 
at Leeuvarden is owned by 70 farmers' co-operative factories. 
It manufactures rennet, paraffin wax. colouring, lime soap, and 
other dairy requisites for sale to the affiliated factories and 
others. 

(4) The Fnesche Co-operatire Zmvel-Eaport Vereentging 
Leeuwardcn — Nederland, was established in 1898 for the pur¬ 
pose of selling the milk products of the farmers' co-operative 
creameries, which are members of the Export Association. 

At its large warehouses in TiCeuwarden, the Association pro¬ 
vides storage accommodation for 1,500 tons of cheese and 40,000 
casks of butter All cheese and butter is sold subject to inspec¬ 
tion by the. Government and the Friesian Co-operative 
Creameries' Control Institutes. The cheese may be made from 
full milk and contain not less than 18 per cent, of butterfat. or 
halfmilk containing not less than BO per cent, of butterfat. 

The store rooms for cheese are .all ser\"ed by a cold air duct, 
so that the temperature can be regulated even in the hottest 
weather. The butter store is kept at a temperature of 5° to 8® C. 

When cheeses are required for export to the tropics, they are 
tested and tried out by being placed in a room kept at a high 
temperature, before being coloured and waxed ready for dis¬ 
patch. Cheese and butter are also prepared fo’- export by being 
put up in <^torilized tins, which are hermetically sealed after 
filling 

Chesliiie and Edam cheeses are treated by being immersed 
in paraffin wax heated to a temperature of 120® C., to reduce 
the loss bv evaporation. 

Affiliated factories forward consiemraents of cheese or butter 
to the store each week, thus preventing congestion in their own 
stores. The Marketing and Exporting Societt has the right to 
instruct the factories to manufacture any type of cheese that may 
l>e required to meet the market demands, for the time being. 
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The Oeneral Netherlands Dairy Association. — The 

majority of the co-operative dairies are members of this Asso¬ 
ciation. Its objects are to improve the quality of the produce 
of the factories by means of weekly competitions, by holding 
courses for the dairy staffs, by yearly examinations to test the 
efficiency of aspirants for the positions of assistant manager, 
butter-maker, cheese-maker, engineer and milk inspector 
respectively, as well as by giving advice and assistance with 
the building and equipment of new factories. It also purchases 
such requirements as coal, oil, packing materials, milk testers, 
etc., for the joint account of the federated associations. 

The associ-ation concerns itself with collecting detailed 
statistics of the administration and work of the associated fac¬ 
tories, as well as with publishing a weekly paper for the general 
propaganda of co-operative dairy work. 

Butter and Cheese Control Laboratories. —^The various 
butter and cheese control stations do not receive any financial 
assistance from the Government, although their operations are 
always under the strict supervision of Government officials. 

Butter control was established in 1901 and in order to guaran¬ 
tee the purity of Netherlands butter a Government mark has 
been introduced. This Government mark is only placed on the 
butter made in dairies which are under the strict supervision 
of one of the seven butter control stations. It not only guaran¬ 
tees purity but also that the butter does not contain more than 
lf< per cent, of moisture. 

Cheese control was established in 1907, and, as with butter, a 
Government mark is issued for each of the 4 standards of 
quality of cheese produced, namely— 

♦ Kiill-cream clieoKe coiitainiti^ not less than buttfrfat. 

Part „ „ „ „ ,, „ 40^0 „ 

*• M »> !! 30 yV ,, 

V 1’ >» >* »> »» !! 

The control mark for full cream cheese consists of a red 
transparent piece of casein with the Dutch coat-of-arms, and 
an inscription at the back in blue. 

The control mark for cheese other than full cream, 
of a round, uncoloured, transparent piece of casein with the 
figures 40-I-, 80-t-, or 20-t-. according to grade, in a 
hexagon with inscription. These marks are pressed into the 
cheese whilst in the moulds, thus becoming a portion of thei 
rind, so that they cannot be removed without being bn^mi. 

|» Fnll-cream oheew donates cheese i»a4e from whole milk, and part-«4«m> 
oheoM that which is made from partially akin med milk. 
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Even if the disc is taken off, the figures, which are printed on 
the under side, will remain on the cheese. 

The marks for both butter and cheese have also a letter mark, 
and are numbered consecutively, by which means, with the 
help of control registers, it is always possible to trace the place 
and date of manufacture, in the event of a complaint being 
lodged. 

For milk there is a definite fixed standard of 2'8 per cent, of 
butterfat, but no standard for solids other than fat. 

The control stations are run by committees of management, 
the majority of the members of which must be non-producers. 
Members must also be of good reputation, not be concerned with 
the manufacture of margarine, nor be interested in the butter 
or cheese trade—^presumably as traders or factors. 

One of the outstanding features of this control system is the 
incentive it gives for the constant and careful steps taken to 
control the quality of the produce at each stage of its manufac¬ 
ture, and subsequent handling. The co-operative factories, the 
marketing associations, the dairy associations, and the control 
stations, all possess well equipped laboratories and qualified 
dairy chemists. 

The co-operative system, as developed in Holland, tends 
towards specialization—the fanner in milk production, the 
factory in the production of the best quality of milk-products, 
and the marketing associations in findinc the beat markets, 
.and providing the goods required by those markets. 

• ♦•••• 

THE UTILISATION OF WASTE 
PRODUCTS IN AGRICULTURE. 

H. J. Paob, M.B.E.. B.Sc.. A.I.C., 

Rothamsted Experimental Station. 

The utilisation of industrial residues and waste products 
for agricultural purposes, as feeding stuffs or manures, and 
even for human food, was a subject that perforce attracted 
much attention during the late war both in allied countries 
and, especially, in Germany. Although many of the 
-expedients adopted on both sides to eke out dwindling resources 
of feeding stuffs and manures were uneconomic, and there¬ 
fore bound to disappear on the return of more normal con¬ 
ditions, some of the information gained was of permanent 
value even in time of peace. The whole subject has recently 
lH>en exhaustively reviewed in a monograph by Prof. A. 
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Bruttini,* who has collected a large amount of valuable in¬ 
formation, derived from allied and from German sources. 

Waste products can in certain cases be utilised for manurial 
purposes, for cattle feeding, or finally for human food. From 
the agricultural point of view it is the first two of these 
methods which are of special interest. 

Many more waste products can be used as manures than as 
foodstuffs, for, apart from products possessing no animal- 
feeding value, many which do possess such value also contain 
substances harmful to animals, rendering them unsuitable as 
feeding stuffs. On the other hand, there are few waste 
materials which do not contain plant food, available or 
potential, or constituents capable of exerting a beneficial effect 
on the physical properties of the soil, and even when they 
also contain bodies inimical to plant growth, such harmful 
bodies are often destroyed after incorporation with the soil. 

The economic utilisation of waste products in agriculture 
is mainly determined by their bulkiness and water content in 
relation to the amount of nutrient elements and organic matter 
they contain. The cost of transport, or of drying down, may 
be so high as to render the product, as finally used, more 
expensive than any of the recognised artificial manures, when 
the c(^mparison is made on the unit value of the fertilising 
elements. The utilisation of many waste products thus depends 
on whether they are produced in close proximity to agricul¬ 
tural land, so that freight charges can be eliminated or 
reduced to a minimum. 

Sewage. —There can be no doubt that under the conditions 
of modern civilisation, by far the biggest source of waste, from 
the i)Oint of view of agriculture and food production, is that 
entailed in sewage. 

Tn rural districts unprovided with main drainage, a large 
part of the excretory products of the population may find its 
way back, sooner or later, to the land, but in urban and in¬ 
dustrial areas enormous amounts of most valuable fertilising 
material are lost well-nigh irretrievably in the sewage 
effluents which are discharged directly into, or find their way 
ultimately to the sea. Considering the question of nitrogen 
alone, an adult man excretes on the average 16 grammes of 
this element per day, the quantities for a woman and a child 

* Ratnoffsage et Utilisation ties D^heto et EMdus, by Prof. Arturo 
BrutUni, published by the International Institute of Agricnltute, Borne, 19^. 
To be obtained from the Minist^ of Agriculture, 10. \i^tehil] P]aof| 
London, S.W. 1, price 20 Frs. An English E^tion of this nook under the title 
Um qf WoiU MaUrialB^ has now been published by P. 8. King A Son, 
price i2a net 
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being respectively 18 and 8 grammes. In the British Isles, 
with a population of over 46 million, of which roughly half 
are on main drainage systems, there are nearly 120,000 metric 
tons of nitrogen lost into the sea every year, equivalent to the 
nitrogen of 600,000 metric tons of sulphate of ammonia. 
Unfortunately, a large part of this nitrogen exists in sewage 
effluent as soluble compounds in a state of very high dilution. 
A small part of this nitrogen may be utilised on special 
sewage farms, but the greater part is inevitably lost. The use 
of straw filters for the recovery of this soluble nitrogen, which 
is discussed later (p. 916). presents too many practical difficul¬ 
ties to offer much hope of a general solution of the problem, 
and short of the discovery of a cheap chemical capable of 
precipitating nitric and ammoniacal nitrogen from very dilute 
solutions in an insoluble form—a very remote possibility from 
the chemical point of view—it appears as if this enormous 
loss of nitrogen into the sea is unavoidable. 

A small, but in the aggregate, important proportion of the 
nitrogen in sewage is present in an insoluble form as sludge. 
The older processes of sewage purification give rise to a sludge, 
the solid matter of which contains only a very small percentage 
of nitrogen, so small as to render the sludge of little value as 
a manure. Tn recent years, however, a new method of puri¬ 
fication has been developed, which results in a sludge known 
as “activated sewage sludge.“ This contains a much higher 
percentage of nitrogen and the other fertilising elements than 
the older sludges. 

Trials have been carried out at Rothamsted* with activated 
sludge, made at the Harpenden sewage works, of the follow¬ 
ing composition:— 


Composition of Dry Matter of Activated Sewage Sludge. 


Type of Sluflye 

Total 

Nitrogen fr 

Organic 

Matter 

Phogphoric Acid I'otaxh 
, (K^O) 

Harpenden Activated 1. 

... 4-9.3 

62-05 

2-86 

0-28 

>1 »» 2. 

... 5*94 

73-30 

3-00 

0-4.3 

„ Slate hod t 

... 2*68 

46 80 

0.34 

0-08 


It will be seen that the activated sludges are markedly 
richer than the old type of slate bed sludge in all three essential 
fertilising constituents. Manurial trials with the activated 
sludges were carried out on hay, potatoes and barley. 
Generall y speaking, the activated sludge gave good yields in 

♦ B. H. Richards and G. C. Sawyer, Joum. Soc. Chem. Itul., 1922, 41, 62 T 
T For comparison. 
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comparison with sulphate of ammonia or farmyard manure 
applied to' give equal weights of nitrogen to the plots. 
Activated sludge thus possesses a high manurial value in 
marked contrast with the old type of sewage sludges tested on 
the Rothamsted farm in past years. 

It has been calculated that from the sewage of all the towns 
of the British Isles with a population of 100,000 or over, 
1,800,000 tons of sludge are produced per annum, so that 
if this were all of the activated type, a by no means negligible 
amount of an apparently valuable organic manure would be made 
available for agriculture. The activation process of sewage 
purification is, however, only carried out in a few centres in 
this country, and even there on little more than an experi¬ 
mental scale. Until the process has been put on a sounder 
economic basis, both as regards the cost of activation and the 
drying of the sludge, it does not offer much immediate promise 
of becoming a source of benefit to the farmer. 

It was mentioned above that roughly only half the popula¬ 
tion of this country is served by main drainage, and that the 
W’aste products of the other half may ultimately find their way 
back to the land. From the point of view of the agricultural 
utilisation of these waste products, however, there are great 
possibilities of improvement. Practically the whole of the 
agriculture of (^hina is founded on the use of night soil as 
manure, and a very elaborate organisation has existed in that 
country from time immemorial for the collection and agricul¬ 
tural use of human* waste products. It is estimated that in 
China nearly 1B(),(KK),()(»0 tons of such products are used every 
year, representing over 800,000 tons of nitrogen, 250,000 tons 
of phosphoric acid and 300,000 tons of potash. The manurial 
utilisation of human waste products finds a more limited, but 
still extensive application in certain European countries, 
notably in Flanders—hence the name of “ Flemish manure ”— 
and in certain parts of France and Italy. 

Although there is little possibility of such extensive develop¬ 
ment in this country, the subject merits careful con&ideration 
in view of the growing scarcity of animal manure. So far 
from being unhygienic, as it might at first sight appear, the 
manurial utilisation of human waste products, properly 
organised, would in many cases make for a distinct improve* 
ment in the sanitary conditions and general health of many of 
our villages, in which the frequent occurrence of epidemics is 
without doubt partly attributable to unhygienic methods of 

o 
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sewage disposal. It is difficult to devise methods of general 
applicability, but rural authorities and estate owners could 
render a great public service by devoting serious attention to 
the special condition of their own districts with a view to the 
introduction of methods of sewage disposal which would be 
hygienic and at the same time not agriculturally wasteful. 

Town BoIum. —Another type of domestic residue of some 
agricultural value is that obtained in urban districts, consisting 
of the refuse collected by the municipal and urban authorities 
from road sweepings and house refuse. This material is of 
course of a very varied nature, and contains much of no 
manorial value, but many of the larger towns and cities now 
have installations for treating and sorting this refuse. The 
crushed and sifted material is of distinctly promising value 
as a manure. It is unnecessary to devote space to the subject 
in this article as it has recently been specially dealt with in 
this Journal * Manurial trials of refuse in comparison with 
town stable manure are being carried out at Rothamsted this 
year. 

Sea Products. —Turning next to natural organic product.^ 
not of domestic origin, it is convenient first to consider those 
derived from the sea. As already pointed out, modem systems 
of sewage disposal result in the loss by discharge into the sea 
of enormous amounts of nitrogen, phosphorus, and potash. 
In the dist&nt future the time will arrive when the present- 
day resources of those fertilising materials will be approaching 
exhaustion, and it is probable that when this is the case, the 
resources of the sea will have to be utili.sed. As far as the 
supply of nitrogen is concerned, the atmosphere is available as 
an alternative source, and without doubt, by the time that our 
supplies of combined nitrogen are exhausted, industrial pro¬ 
cesses for the fixation of atmospheric nitrogen will have been 
so far developed that they will be able to supply our needs. 
For notash and phosphates, however, the sea will probably 
then be the only alternative source. The potash and phos¬ 
phates which find their way into the sea ultimately serve for 
the growth of the higher marine organisms, animal and vege¬ 
table, of which the most important representatives are fishes 
and seaweeds respectively. 

Seaweed. —In the wet state seaweed is not very different in 
composition from farmyard manure, though it is somewhat poorer 
in phosphoric acid; its average p ercentage composition is; water, 

♦ November, 1922, p. 686 ; December, 1922, p. 838; December, 1928, p, 870. 
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70.80; organic matter, 18.25; nitrogen, 0.8-0.5; potash (K^O), 
0.8-1.8; phosphoric acid (P^Og), 0.02-0.17. Manurial trials 
carried out in Scotland and Ireland show that wet seaweed 
is almost as good as dung.* Seaweed is extensively used as 
a manure in maritime districts both abroad and in this 
country. 1 In the coastal districts of Scotland and Ireland, and in 
the Channel and Scilly Islands, it is collected in large quantities 
and either applied directly to the land—with or without a 
preliminary fermentation—especially by potato growers; or it 
is worked up for its high content of potash and iodine either 
by lixiviation or by burning it and extracting the ash. 

Thoroughly dried and powdered seaweed contains as much 
as 25 per cent, of muriate of potash, most of which can be 
readily extracted with water. When burnt, the dried material 
gives from 85-50 per cent, of ash with a potash content 
(K 2 O) of 86-42 per cent. 

In Norway, France, Italy, and Japan seaweed is similarly 
used. It is, however, on the Pacific coast of North America 
that seaweed, or *‘kelp,** is most extensively used. There, 
several companies “ harvest the kelp on a commercial scale, 
and during the War the extraction of potash (and iodine) from 
kelp was greatly developed. The Bureau of Fertilisers has 
founded a special experimental station in California for the 
study of the utilisation of kelp. 

Fish Residues, in the form of fish meal, or fish “ guano/* 
are too well known as a fertiliser to need more than curfwry 
notice here. It is worth while, however, to note that by the 
use of fish manure some of the nitrogen and phosphorus lost 
into the sea as sewage is regained for the land. 

Straw. —Before dealing with waste products of purely indus¬ 
trial origin, mention must be made of the utilisation of straw. 
During the War the increased amount of cereals grown in 
allied countries resulted in the accumulation of large quantities 
of straw for which no practical use was available. A process 
was worked at Rothamsted by Hutchinson and Richards 
whereby straw can be fermented and converted into" so-called 
“ Artificial Farmyard Manure.** This product has given very 
good results in manurial field trials, and it appears to have 
great possibilities, especially in corn-growing ^stricts, where 
straw is always plentiful and farmyard manure can only be 

* See Trans, Highland and Agric, Soc,, 1898, p. 118 ; Jour, Dept Aqr, S 
Techn, Tn$tr,for Ireland, Jan., 1914. 

t See this Journal, Sept., 1910, VoK 17, p. 468 ; and Leaflet No. 264. 
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obtained in sufficient amount by keeping beasts primarily for 
treading down the straw into manure. The process is now 
being developed on a commercial scale. It is unnecessary to 
deal with it in detail here as it has already been described in 
this Journal by the authors of the process.* Essentially the 
same process has been used for sewage purification,! and the 
conservation of the nitrogen of sewage The effluent is 
allowed to flow slowly through a series of straw filters; and the 
termcntation of the straw can go on in the presence of the very 
low concentrations of nitrogen in the sewage; in actual practice 
65 per cent, of the nitrogen was retained. The product after 
removal from the filter is allowed to go on fermenting for some 
time. The biilkiness of the straw, and the consequent large 
size of the installation (it is calculated that 2 lb. of straw are 
needed per person and per day) are such that the process would 
be inapplicable to large towns, but for small communities it 
has distinct possibilities. 

Industrial Waste Products, —The various waste products of 
<he slaughter house—dried blood, meat meal or “ guano,’* 
greaves, tankage, etc.—are all well established manures, and 
it is unnecessary to discuss their manurial value here. Finally 
there are the waste products of industrial processes to be con¬ 
sidered. Among the organic materials comprised in these 
residues the following may be mentioned. 

Brewertj and Distillenj Residues, —Brewers’ grains, if for any 
reason unsuitable for feeding, and spent hops, are of small direct 
manurial value, but if obtainable cheaply tliey can he composted 
into a' manure of some value for its physical effects. Vinasse. 
the residue from distillation of spirits, is used for feeding pur¬ 
poses, but tlie vinasse of molasses is rich in potash, and is 
worked up commercially for the preparation of potash salts. 

Tannery Residues .—^Waste tan is liable to be harmful to 
plants if applied to the soil in a fresh condition owing to its 
content of tannin, and in any case it is of little direct manurial 
value. After composting for a year or more, however, it is a 
useful material for lightening the texture of the soil, and finds 
some application in horticulture for this purpose or for mulches 
and hot-beds. It is also used for mushroom culture. Hide 
parings and the sludge that settles out in the steeping vats, often 
contain appreciable amounts of nitrogen, and if obtainable 

♦ August, 1921. Vol 28, p. 898. 

t E- Hieharde and M. G. Weokes, Proe. Inst Civil Eng,, EngiueeHog 
Conference, 1921. ir» o o 
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cheaply are of distinct manurial value, though on the slow 
acting side. The sludge is rich in lime and therefore valuable 
for its physical effect and for sour soils. 

Leather Waete^ on the other hand, is of little or no value as 
a manure if derived from tanned hides, as it breaks down in 
the soil only with extreme slowness. It can be improved by 
suitable chemical treatment, though this is not carried out to 
any important extent on a commercial scale. In 1917 a com¬ 
mittee of the British Association studied the question of the 
utilisation of old army boots and it was found that by dry distil¬ 
lation a yield of 23-25 per cent, of crude sulphate of ammonia 
could be obtained. Soft leather scraps are in a different cate¬ 
gory. They are quite a useful manure, and are used in some 
market gardening districts, c.q., in Worcestershire. 

Sugar Worls Residues .—In view of the establishment of the 
beet sugar industry in this country, the value of the residues 
of this industry merits consideration. The tops from the beet, 
the extracted pulp, and the molasses are all useful feeding stuffs, 
but the first two can also be used directly as manures, while 
molasses were used during the War, after suitable treatment, 
as a constituent of compound manures. 

Spent animal charcoal is rich in phosphoric acid and also 
contains 1.5 to 2 per cent, of nitrogen : it is a useful manure, and 
has long be(*n used us such on the Continent, especially in the 
neighbourhood of sugar works. 

The calcareous sludge obtained from the filter presses is 
mainly useful as a source of lime, of which it contains about 
20 per cent., together with i to 1 per cent, of phosphoric acid. 
It is a good material for improving the condition of stiff or sour 
soils. 

Oil Cahes .—Oil cakes unsuitable for feeding, such as those of 
castor oil beans, bitter almonds, belladonna, mustard, contain 
t-7 per cent, of nitrogen, and appreciable amounts of pliosphoric 
acid and potash. If applied directly to the soil, this should be 
done some time before sowing, otherwise seedlings may suffer 
from fungus attacks. Alternatively, they may be composted. 

Wool ami Silk Waste —Wool waste or shoddy is a useful 
manure, containing about 5 per cent, of nitrogen. Satisfactory 
results have been obtained in experiments at Bothamsted.* 
Silk waste is fairly rich in nitrogen (8-10 per cent.) but is rather 
slow in its action. 

Hair, Feathers, Hoof and Horn.—These are all very rich in 
nitrogen (12-17 per cent.) but ejcceedingly slow in action. They 

* Tliis^otcma/, March, 1918, p. 1087. 
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are only suitable for direct use in beds which are laid down for 
several years, as in vine houses; otherwise they need preliminary 
treatment to render their nitrogen more readily available. 

Among inorganic residues of industrial processes, flue dust 
from blast furnaces was considerably exploited during the War 
as a source of potash, then so scarce.* Similarly, flue dust from 
cement works is fairly rich in potash. A sample recently 
examined at Bothamsted (from a Swedish source) contained 
nearly 20 per cent, of potash. 

A recent development which may assume considerable im¬ 
portance for greenhouse work is the manuring of plants by 
carbonic acid gas obtained by purification of exhaust gases 
from furnaces, etc., or from special generators. This idea 
originated in Germany, and extraordinary results are claimed 
from experiments carried out in that country. The method 
is now being tried by some hot-house growers in this country 

In this short article it has not been possible to give more 
than a cursory account of the more important aspects of the 
use of waste products in agriculture, more particularly for 
manorial purposes The reader desirous of studying the sub¬ 
ject in more detail is referred to Professor Bruttini’s mono¬ 
graph. It is to be hoped that the stimulus given during the 
War to the study of this subject will not be wholly lost in time 
of peace, and that more attention will be paid to the question 
of preventing the loss of the incalculably large amounts of 
manorial elements in waste products of various origins, which 
occurs at the present time. 

♦ ★ 

THE PREVENTION OF ‘‘BUNT” IN 

WHEAT. 

E. S. Salmon and 11. Wormax.d, D.Sc., 

Mycologxcal Departvient, South-Eastern Agricultural College, 

Wye^ Kent, 

On previous occasions we have published in this JoumaH the 
results of experiments in the prevention of “ bunt ” in wheat. 
Th ese exp eriments have shown that formalin,$ used at the 

* This Journal, Fel>riiary, 11)15, p, 1053: AncuMt, 1917, p. 526. 

t Vol. 27, p. 101.3 (1921); vol 29, p. 722 (1922). 

+ Formalin is the trade nanie for a 40 pel* cent, solution of the gas formal¬ 
dehyde in water. Purchasers should obtain a guarantee that the formalin sold 
IS of the above strength and should see that it is a clear solution free from 

precipitate. Formalin tu'eds to be kept in a tightly closed bottle, and only 
freshly prepared diluted solutions should l)e used, as the gas is volatile. 
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greatly diluted strength of 1 part of formalin to 480 parts of water 
( = 1 pint formalin to 60 gal. water) and applied at the rate of 
2 gal. of the dilated solution to the sack (of 4 bushels), entirely 
prevents “ bunt,” and, unlike the ” pickling ” method with 
” bluestone ” (copper sulphate), does not appreciably affect the 
germination of the wheat. The formalin method is simple, 
negligible in cost, and the labour involved is not greater than 
that of the customary ‘‘ pickling ” process when “ bluestone ” 
is used. Objections have been raised against the formalin method 
of treatment on the ground that the volume of solution used 
wetted the grains so much that difficulty might bo experienced 
in drilling the seed, although farmers who have actually employed 
the method find no difficulty in this connection. Laboratory 
experiments had shown that 2 gal. of solution to the sack was 
necessary to ensure the thorough wetting of the seed and was 
therefore recommended. It was realized, however, that a lower 
rate, if equally efficient, might be desirable; and the object of 
the experiments described below was to ascertain whether a 
smaller quantitv of the formalin solution than 2 gal. to the sack 
would suffice. Experiments were therefore made during 1922-23 
using the formalin solution at the rate of 2 gal.. gal., 1 gal. and 
.J gal., respectively, to the sack. The seed wheat used was 
artificially contaminated with the ” bunt ” fungus, a large 
qiiantity of whole ” bunted ” grains being crushed in a mortar, 
and the mass of liberated spores being then well mixed into the 
heap of seed com—enough spore-material being added to coat 
each grain and to darken its tuft of hairs. On taking out a 
handful of the contaminated seed com. the palm of the hand 
became darkened with the spores of ” bunt.” As the results 
given below demonstrate, this method of contamination was 
entirely adequate, the untreated plots giving as high a percentage 
of ” bunted ” ears as 78. The comparative value of the differing 
quantities of formalin solution was therefore severely tested in a 
satisfactory manner. 

Description ol the Experiments with Formalin. —About two 
pints of ” bunted ” grains (obtained from the previous year’s 
experimental plots) were crushed with a pestle and mortar and 
well mixed up with bushels of Red Standard seed wheat. Ten 
separate gallons of this contaminated seed were measured out, 
and five of them labelled Al, Bl, Cl, D1 and El, respectively; 
to each of the other five gallons 90 c.c. (equivalqpt approximately 
to 2 per cent, by volume) of whole ” bunted ” grains were added, 
and these were labelled A2, B2, G2, D2 and E2, respectively. 
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The ten lots of contaminated seed were treated as follows, the 
solution used being 1 part of formalin in 480 parts of water (i.e., 
at the rate of 1 pint formalin to 60 gallons of water):— 

Al and A2 each received ipint solution, 2 gal. per 4 bush. 


Bl „ 

B2 „ 

n 1 

li 


Cl „ 

C2 „ 

1 >» n 

= 1 

n 

D1 „ 

D2 „ 

ft i ft fi 

= 4 » 

ft 

El „ 

E2 controls (untieated). 




The method of treatment adopted was as follows: each gallon 
of seed whe^t was spread out on a slate slab, then sprinkled with 
the allotted volume of the solution and shovelled into a heap; 
the seed was then again spread out and shovelled up twice; when 
the heap was thus made a third time the wetting treatment was 
considered complete. Each lot was then covered with a sheet 
of cloth moistened with the diluted formalin solution and left 
for four hours; at the end of that time the seed was spread out to 
dry in a layer about 1 inch deep. 

The seed was sown* on the respective plots on 21 st November, 
1922, the day following treatment, the rate of seeding being 
about bushels to the acre. In order to reduce the chances 
of any re-conlamination of the treated seed the plots were sown 
in the following order:—Al, Bl, Cl, D1 (at this stage the 
hands of the p(‘rson sowing the seed were w’^ashed with the diluted 
formalin solution), A2, B2, C2, D2, El, E2; the plots were then 
raked over in the same order. 

Samples of the treated and untreated seed were sent to the 
OflBicial Seed Testing Station on the day the plots were sown. 
The report received gave the percentage of germinating seed 
as follotv’S:— 


Volume of solution used 



Germination. 

to sack (4 bushels) of seed. 

Sample. 


Per cent. 

2 gal. 

Al 


97 

A2 


97 

IJ gal. 

Bl 


97 


B2 


97 

1 gal. 

Cl 


96 

C2 


96 

4 gal. 

D1 


98 

D2 


97 

Untreated 

El 


96 


E2 


98 

The uniformity of the resultB 

shows that the 

treatment with 


the diluted formalin solution, even when used at the rate of 
2 gal. per sack, does not adversely afPecl germination in laboratory 
tests. 


* As OQ previous occasions, Mr. P. Oglesby kindly sowed the plots by band, 
and we desire to express our thanks for his assistance. 
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The relative positions of the ten plots are shown in the plan 
given in Fig. 1. A very good “ plant was obtained on all the 
plots. As the crops approached maturity, there was a striking 
contrast in the general appearance of the plots A1 and A2 and 
the control plots El, E2, the plants of the former being 
taller and of a more healthy colour than those of the latter, 
which were obviously seriously affected in growth by the great 
prevalence of “ bunt.” In August, 1928, the crops were cut and 
made into sheaves in the usual way. Later, the sheaves were 
untied and a handful was taken from each so as to make one 
sheaf from each plot containing samples from various parts of the 
plot. The ten sheaves (i.c., one from each plot) obtained in this 
way were carried to the laboratory; 1,000 oars (in ten lots of 
100 each) were cut at random from each sheaf and the number 
of ” bunted ” ears present in each lot was ascertained. 


The following Table gives the results obtained:— 


Table showing the Number of 

” bunted 

” ears 

per 1,000. 

Lots of 

AL 

BL 

CL 

Dl. 

El. Control 

100 each. 

2 gal. 


1 gal. 

i gal. 

(untreated). 

1 

1 

3 

10 

65 

81 

2 

1 

0 

25 

80 

89 

3 

0 

1 

20 

78 

78 

4 

0 

0 

9 

61 

68 

5 

0 

1 

11 

79 

71 

6 

0 

0 

9 

73 

88 

7 

0 

1 

20 

78 

78 

8 

0 

0 

23 

62 

77 

9 

0 

0 

39 

39 

80 

10 

0 

5 

13 

54 

76 


——— 

— 

— 

— 

_____ 

1,000 

2 

11 

168 

669 

786 

Lots of 





— 

100 each. 

A2 


C2. 

1)2. 

E2. 

1 

0 

2 

37 

77 

82 

2 

1 

0 

29 

57 

79 

3 

1 

4 

24 

60 

88 

4 

0 

0 

29 

80 

76 

6 

0 

2 

39 

79 

85 

6 

1 

4 

36 

74 

64 

7 

0 

0 

26 

64 

76 

8 

0 

0 

13 

55 

75 

9 

0 

1 

20 

66 

82 

10 

1 

1 

35 

54 

76 

1,000 

4 

14 

268 

666 

783 

~~ .. 


— 

— 

— 

. 


It will be seen that the plots, the seed for which had received 
the same treatment (Al, A2; Bl, B2, etc.), agree very (^oeely 
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as regards the numbers of “ bunted ” ears, vrith the exception 
of 01 and 02. On the whole, however, it appears that the 
presence of the 2 per cent, of “ bunted ” grains added to the 
peed did not materially affect the result of the treatments, and 
the pairs of plots may therefore be considered as duplicates in 
estimating the percentage of “ bunt,” as given in the following 
Table:— 

Rate at which the formalin Average of “ ‘bunted ” 

Ploii. solution was used. ears, per cent. 

Al, A2 ... 2 gal. per sack (4 bush.) ... 0’30 

B1,B2 ... „ „ „ „ ... 1-2.’) 

Cl. (:2 ... 1 „ „ „ „ ... 21-80 

Dl,n2 ... 1 „ „ „ „ ... 6fi-75 

El, K2 ... untreated (control) . 78-45 



Fia. 1.—Showing position of the riots. 

It is clearly shown by the above figures that the amount of 
liquid required to disinfect properly each grain in a sack (4 bush.) 
of wheat, by the method adopted and described above, is 2 gal., 
the amount mentioned in our previous communications. Using 
gal. to the sack a very fair control of “ bunt ” is obtained, 
but used at the rate of 1 gal. to the sack the amount of liquid 
is clearly insufficient to disinfect properly each grain, with the 
result that over 21 per cent, of ears may become ” bunted.” It 
is reasonable to suppose from the figures obtained that the 
fuiigicidal action of the formalin solution is dependent upon the 
dissolved formaldehyde gas being brought by the water into close 
contact with the fungus spores. 

Incidentally, the facts obtained suggest that where the 
’ "traditional ” method of ‘‘ pickling ” wheat with copper sulphate 
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solution has been used by the farmer, in which only 1 gal. of 
the solution has been used to the sack (4 bush.), the results 
have been the escape of a large percentage of the grains from (1) 
disinfection of the “ bunt ** spores, and (2) death or injury to 
germination-capacity from the injurious effects of the copper 
sulphate solution on the grains. 

Formalin and Copper Sulphate Compared. —The following 
field experiment, carried out on the College Farm at Wye, where 
formalin solution and copper sulphate solution were used, may 
be mentioned here. 

The seed wheat (variety Yeoman) was treated on 9th November, 
1922, some with formalin and some with copper sulphate, for 
direct comparison as to the effect on germination under field con¬ 
ditions. Three sacks of seed were dressed with formalin, diluted 
at the rate of 1 pint to 60 gal. of water, using 2 gal. per sack, 
and three sacks of the seed were dressed with copper sulphate 
dissolved at the rate of 1 lb. to 1 gal. of water, using 1 gal. of 
the solution to the sack.* 

The seed was spread out on a floor, sprinkled with the solution 
and then shovelled into a heap; it was spread out and again 
shovelled up twice; when spread out and made into a heap the 
third time the mixing was considered to be complete. In the 
case of the formalin-treated seed the heap was then covered with 
sacks (which had been soaked in the formalin solution), left for 
4 hours and then spread out to dry. The seed treated with the 
copper sulphate solution was, on the other hand, spread out at 
once to dry. Owing to adverse weather conditions the seed was 
not sown until four days later (13th November). The field was 
divided into four plots; two were sown with the formalin-treated 
seed, the other two with the copper-sulphate-treated seed. The 
rate of seeding was 3J bushels to the acre. On the day of 
sowing samples were sent to the Official Seed Testing Station; 
the following report on the germination was received, the figures 
giving the percentage of germinated seeds, t 

* This is the “ pickling ” method in common use in this country. 

t Mr. C. B. Saunders, of the Official Seed Testing Station, jsommented on 
the results as follows :—“ Your numbers 1 and 2, t.«., the untreated and the 
formalin-treated, can be considered to have the same final germination, sinc^ 
the No. 2 might have reached 99 per cent, if we had left it on two days longer. 
It had germinated 97 per cent, on the fifth day, and we then discontinued the 
test. No. 1 did not reach 99 per cent, till the seventh day. This was in part 
due to the fact that one of the pots got rather dry, but apart from this I do 
not think it was as quick off the mark as your No. 2. The oebaviour of No. S 
was quite different. It averaged 63 per cent, in five days, 73 per cent, in seven 
days^ and went on germinating slowly till the eighteenth day, when we dis¬ 
continued the test. It is possible that it might have done one or two per cent, 
more. We always find that copper sulphate retards germination.'* 
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5 days. 7 days 11 days. 15 days. 18 days. 

No. 1. Untreated . 88 99 — — — 

No. 2. Formalin-treated ... 97 — — — — 

No. 3. Copper-sulphate-treated 63 76 81 87 90 

Some of the seed was kept until 30th November (three weeks 
after treatment) when samples were again sent to the Seed Testing 
Station. 

The report showed the germination to be as follows:— 

5 days. 6 days. 7 days. 10 days. 12da}8. 14 days. 
No. 1 ... 96 98 - — 

No. 2 ... 97 — — — — — 

No. 3 ... 67 — 77 84 87 92 

On 14th December the field was examined; the plants from 
the formalin-treated seed were about IJ in. high and it was 
estimated that, in appearance, they were 3 or 4 days ahead in 
growth compared with those from the copper-sulphate-treated 
seed. This difference in growth was maintained for some weeks, 
but ultimately the plots were indistinguishable as regards growth. 
Equal portions of the differently treated plots were harvested 
and thrashed separately; but no appreciable difference in yield 
was found. 

The points of interest in the above field experiment are the 
delayed germination of the seed treated by “ pickling with 
copper sulphate, and the corresponding retardation of the appear¬ 
ance of the young plants above gi’ound, thus lengthening the 
critical period when the seed is liable to attack by birds and 
other enemies. In this particular case the copper sulphate delayed 
germination and killed from C to 9 per cent, of the seeds. Cases 
have come to our notice"^ where the damage caused by the copper 
sulphate treatment has been considerably greater than this, 
40 per cent, of the seed having been killed; and these facts 
suggest that high rates of seeding, to compensate for this damage, 
may have become customary. 

Summary.— The following method of treatment is a certain 
preventive against ‘‘ bunt '' in wheat, and does not injure the 
germination of the seed, so that no increase in the proper rate 
of seeding is necessary :— 

(1) The seed in a heap is sprinkled with diluted formalin solution (1 pint 
formalin in 60 g^. water 1 fluid oz. to 3 gal. water). Two gallons 
of the solution must he used to every sack (4 hushels) of wheat The 
seed is shovelled over and over until all the grains are wetted; the 
solution must not be allowed to form pools under the heap in which 
the grains might soak. 

♦ See this Journal^ Vol. XXVII, Feb., 1921, p. 1016. 
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(2) The heap of wetted beeds ie covered over for four fiours^ not longer^ 

with sacks which have been soaked in the diluted solution ; the sacks 
should be uniformly wet but not dripping. 

(3) The heap is then spread out to dry in a thin layer on a clean floor. If 

the floor has previously been used for untreated wheat it should be 
wetted all over with the diluted formalin solution and allowed to dry 
before the treated seed is spread on it. 

(4) Precaution must be taken to prevent the re-contamination of the treated 

seed, e,g,^ sacks which have held untreated contaminated wheat must 
not be used for the treated seed unless they have been soaked in the 
diluted formalin solution or boiled in water. 

(5) The treated seed when diy should be sown as soon as possible. 

The above method is as easy to use as the old “ pickling 

method with bluestone, it is also cheaper.* 

At the present time (at any rate in the south of England) 
something like 50 per cent, of the samples of English wheat on 
the market are contaminated with “ bunt.” A certain, simple 
and safe remedy against ” bunt ” is now available in the diluted 
formalin treatment. When all farmers use it, English wheat will 
be clean. 

m ^ * 

THE COMMON CAUSE OF FAILURE 
OF SPRING OATS—FRIT FLY. 

F. R. Pethebbriugb, M.A., 

School of Agriculture, Cambridge. 

Manv farmers will remember the year 1922 as a particularly 
bad season for spring oats. April of that year was very cold 
and, as a consequence, oats made very little growth by the 
beginning of May. 

Previous observations have shown that spring oats which 
have not made good growth before the first week in May usually 
suffer badly from attacks of the frit fly maggot. This occurred 
in 1922, when, as a result of frit fly attack, the average yield 
per acre in the eastern counties was probably well under four 
quarters. In addition many fields were ploughed up, and 
some fields which were undersown were cut for hay. "The bushel 
weight was also very low owing to the attack of the second brood 
of maggots. One sample of oats from Norfolk examined by the 
writer contained nearly 60 per cent, of empty “ seeds,” the 
grain (or kernel) having been eaten by the frit fly maggot. This 
sample weighed under 24 lb. per bushel. 

* The cost of material for treatioK a Back of wheat, with formalin at 2a. 6d. 
a pint, is Id. 
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The oats ou the University Farm sown on 16th and 17th 
March on strong soil in good condition gave the following 
results:— 

Oat Variety TrwXn^ 1922. 



Strength 

Sacks 

Sacks 

Total 

Total 

Bushel 

Variety, 

of 

Head at 

Tail at 

Grain 

Straw weight. 


Straw, 

168 Ih, 

168 lb. 

Sacks, 

cwt. 

lb. 

Supreme 

Short, moderate 

8.8 

0.92 

9.7 

28.1 

31 

Yiuldcr 

Poor . 

10.0 

. 1.37 

11.4 

33.4 

30 

Bountiful 

Good. 

7.36 

l.ll 

8.5 

34.2 

81 

New Abundance 

Poor . 

9.93 

1.47 

11.4 

36.2 

30 

Victory 

Good ... 

8.8 

l.CO 

10.4 

36.0 

38 

Castleton Potato 

Good.. 

5.7 

2.1 

7.8 

42.1 

31 

Black Tartarian 

Good . 

5.3 

2.2 

7.5 

81.6 

28 


This indicates that both poor tillerers like Black Tartarian, 
and extremely good tillerers like Castleton Potato, may suffer 
severely from attacks of the frit fly maggots. 

Experiment on Dates of Sowings. —In 1928 an experiment 
was arranged to demonstrate that the date of sowing plays an 
extremely important part in determining the yield of spring 
oats. On a gravel field on the University Farm, plots measur¬ 
ing about one-twentieth of an acre were marked off. These 
received superphosphate 8 cwt. per acre, kainit 2 cwt. per acre, 
and the day before sowing each plot received sulphate of 
ammonia at, the rate of 1J cwt. per acre. 

The variety used was New Abundance, the seed having been 
grown on the University Farm the previous year. The seed 
was sown by hand in furrows about a foot apart, drawn out with 
a hoe, and the soil then raked level. 

Fid 1 sown Ist February ; soil in good condition. 3 bushels per acre. 
Plants Allowing through 23rd February. 

FJoi 2 sown 20th February. (Too wet for sowing on the date arranged, 
15th February.) Soil was rather wet for sowing on 20th February. 3 bushels 
per acre. Plants showing through 18th March. 

Flot 3 sown Ist March on a good tilth. 3 bushels per acre. Plants showing 
through 24th March. 

Flot 4 sown 15th March on a good tilth. 3 bushels per acre. Plants 
showing through 3rd April. 

Tloi 5 sown 23rd March on a good tilth. 4 bushels per acre. Plants 
showing through 7th April. 

Tlot 6 (Half plot'. Sown 31st March on a good tilth. 4 bushels per acre. 
Plants showing through 12th April. 

Floi 7 (Half plot). Sown 14th April on a good tilth. 4 bushels per acre. 
Plants showing through 29th April. 

Bosults. —As the season advanced it was obvious that the 
yields of the plots would show great differences. An examina- 
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tion of the plots on 12th May showed that the first three 
were almost free from frit fly eggs, whereas eggs were found 
on every plant examined in Plot 7. On the other plots 
the number of eggs were fewer as the age of the plants increased. 
A careful examination of the plots was made on 28th May to 
determine the extent of the frit damage. 

The earliest Plots (1, 2 and 3) showed only a very small percentage of 
attacked shoots, and most of these were damaged by wireworins or 
caterpillars. These plots showed very few late tillers. 

Plot 4 showed a moderate attack, about one-third of the shoots being 
attacked. 

Plot .5 showed a larger percentage of attack than Plot 4, but owing to the 
extra seeding (4 bushels per acie instead of 3 bushels) the number of healthy 
shoots was very similar. 

On Plot 6 every plant was attacked, but a few healthy shoots were present 
on many of the plants. The number of ears was about 30 per cent, of those 
on Plot 1. 

On Plot 7 every plant was badly attacked, and only a small percentage of 
healthy shoots remained. Most of the plants were badly stunted. The 
number of ears was about 10 per cent, of those on Plot 1. 


The following table shows the yield of straw and grain:— 



Dale of So tning. 

Yield per a^cre in cvi. 
Grain. Straw. 

Seeded at 3 bushels per aerc. 

Plot 1 

February 1st 

IH.O 

42.7 

2 

„ 20th 

14.0 

31.0 

„ 3 

March 1st 

15 2 

29.3 

„ 4 

,, I5th 

10.7 

25.1 

Seeded at 4 bushels pi r acre. 

Plot 0 

March 23r(l 

0.0 

25.3 


,, 31st 

G.2 

18.1 

>1 " 

April 14th 

2.0 

8.8 


These figures indicate that the date of sowing has a great 
effect on the yield of spring oats. The oats sown on let March, 
or earlier, gave a good yield for the type of land (gravel) on 
which they were grown; those sown later in March gave rather 
a poor yield, while those sown at the end of March and in April 
gai’e extremely unprofitable yields. It should also be noted lhat 
the yield of straw gets less as the date of sowing gets later 
The plot sown on Ist February gave a particularly good yield of 
straw, whilst the yield of the plot sown last was extremely low. 
A slightly later sowing on a headland near by gave even poorer 
results. 

The differences in yield due to date of sowing will vary with 
the season, and also according to the ty];>e of land, but on all 
soils, even the very best, in any year there is usually a-big 
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difference between early-sown and late-sown spring oats. On 
inany farms it is extremely difficult to get a tilth early in the 
season—^in February and early March In cases like these when 
spring oats cannot be sown early, it is probably more profitable 
to grow very few spring oats and to get these in at the first 
opportunity; but for the later sowings, to substitute some other 
crop, such as barley, which is not likely to suffer much from an 
attack of frit fly. Many farmers know that late-sown spring oats 
in the south of England are not an economic proposition, but 
there are still a large number who do not realise that indirectly 
the date of sowing of spring oats is one of the most important 
factors in determining the yield. Winter oats, when they are a 
good plant in April, do not suffer much from damage by frit fly 
except in very abnormal seasons. Like wheat, however, they 
may suffer badly from frit fly attack in February and March if 
they are sown after a ley containing grasses ploughed up after 
harvest. Acknowledgment is made to Mr. S. G. Jary for his 
assistance in making the above observations. 

DODDER AND ITS REMOVAL FROM 
CLOVER SEED. 

C. B. Saunders. 

In this •JowmaZ for April, 1923, appeared an article, based 
on an inquiry made by the Ministry, on the “Prevalence 
of Dodder in Great Britain.” The result of the inquiry, 
which dealt mainly'with evidence from the field, showed that 
there was no apparent increase of dodder in this country. 
No distinction, however, was made between the different forms 
of dodder, and the present note, based on the records of the 
Official Seed Testing Station, is put forward in partial ampli¬ 
fication of that article. 

The Station records have been examined in so far as they 
relate to the occurrence of dodder in samples of red clover 
seed described as “ English.” The percentage of such samples 
found to contain dodder in the years 1917-18 to 1922-23 was 
respectively ns follows :— 


1917-18 

... 

240 

1920-21 

••• 

4*4 

1918-19 

•.. 

121 

1921-22 

••• 

10*2 

1919-20 

... 

3-4 

1922-23 

••• 

17*6 


As might be expected, considerable fluctuation is shown, the 
presence of the seeds of dodder in commercial samples depend¬ 
ing largely on the occurrence of climatic conditions favourable 
for the ripening of the seed. 
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The dodder found in red clover samples may for practical 
purposes be referred to two tj^es—the small seeded form and 
the large seeded form. The first mentioned is the so-called 
“ English Dodder ” (Cuscuta trifolii, Bab.) which is indigenous 
and, under normal conditions, can ripen seed over the greater 
part of England south of a line from Hull to Liver^KJol. The 
term “large seeded dodder “ is used to describe the non- 
indigenous species which occur generally in red clover of 
European and Chilian origin. These large seeded dodders in¬ 
clude two or three closely allied species whose seeds are not 
easily distinguished from one another, and regarding whose 
nomenclature there is some difference of opinion. For the 
present purpose it will be convenient to describe them gener¬ 
ally as forms of Cuscvta raceniosa, Mart. The impression haa 
been held in the past in certain quarters that the forms of 
Cuscuta raceniosa do not ripen seed in this country or, at the 
most, only in exceptional circumstances. The fairly frequent 
occurrence of Guscuta racemosa in samples sent to the OfiB^cial 
Heed Testing Station as English-grown red clover has caused 
some doubt to be cast on the accuracy of this theory, and one 
practical object of this note is to draw attention to a fact which 
it is suggested is of economic importance. 

The records of the Official Seed Testing Station show that 
in the last four years the percentage of samples described 
as English red clover which contained the large seeded dodder 
was 1.2, 2.2, 2.8, and 10.0 respectively. Figures for earlier 
years are not available. The occun-cnce of individual 
cases is easily explained by the fact that samples consisting 
wholly or in part of foreign seed are from time to time sent 
to the Station misdescribed as “English.” There is no 
evidence that misdescription of this nature is increasing: 
in fact the reverse is almost certainly the case, since seed 
legislation has resulted in greater earo and accuracy. 

A critical study of the records relating to the 36 samples of 
English red clover in which large seeded dodder was found at 
the Official Seed Testing Station during the past aeason sug¬ 
gests that, though some samples arc almost certainly mis¬ 
described, the majority are from bulks once-grown in England 
from foreign seed containing the dodder. fThis practice of 
applying the description “ English Red Clover ” to once-grown 
foreign seed is a matter which demands consideration.) 

It is suggested therefore that there is evidence that the forms 
of Guscuta racemosa can produce seed in this country, and ,that 

D 
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the figures given above hint at the possibility of the plant 
gradually acclimatising itself to English conditions by the auto¬ 
matic selection of hardier and early ripening strains. Further, 
it seems not improbable that, if due attention is not paid to the 
matter, this pest may become as troublesome in England as it 
is in some continental countries. 

In view of this possibility it is of interest to note that a new 
process has recently been discovered by which the removal of 
the large seeded dodder from clover seed is easily effected. 
The small seeded dodder is only about 0.8 mm. in diameter 
and can therefore be comparatively easily screened out of red 
clover, without loss of good seed, by the use of a sieve having 
holes of 1 mm. diameter—a mesh almost equivalent to a 
number sieve. This separation therefore presents no 
difficulties to the seed cleaner. 

On the other hand. Ciiscvta racemosa is very similar in size 
to red clover, and consequently its removal has in the past been 
a matter of considerable difficulty even though the cleaner was 
prepared to face a considerable wastage of good seed, amount¬ 
ing sometimes in the case of Chilian seed to as much as 25 per 
cent, of the bulk Such cleaning is laborious and expensive, 
and materially increases the price of “Dodder-free” seed. 

It is worth while therefore to give a brief outline of the 
process referred to above, which will enable the cleaner to 
remove Cuscuta racemosa as easily and economically as he now 
removes Cuscuta Trifohi by the sieve method. The method, 
like that of some other cleaning machines, is based on the fact 
that the coat of a dodder seed is somewhat rougher and less 
polfshed than that of a clover seed. Advantage is taken of this 
in a novel manner. The seed is mixed with a magnetic powder, 
and more of this adheres to the rough coats of the dodder 
seeds than to the smooth coats of the clover seeds. The seed 
is then passed under a magnet which draws out the seeds 
bearing sufficient of the powder to be magnetically attracted. 
By this means not only can an absolute elimination of dodder 
be made, but there are also removed broken seeds whose rough 
surfaces hold the powder and rough-coated weed seeds such as 
€ut-leaved Cranesbill. The clover seed is then put through a 
polisher to remove adhering powder. 

The first commercial machine working on the principle out¬ 
lined above has been in use for six months, and has given 
remarkably good results, a single treatment removing every 
seed of dodder from a bulk of Chilian red clover. Apart from 
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its efl&ciency for removing dodder the importance of the process 
lies in the very small wastage. The machine has dealt with 
over 50 tons of seed, and the total cleanings are not much more 
than half a ton, so that it follows that the amount of good 
seed removed is negligible. 

It is not claimed that the process results in a product free 
from impurity, but that its importance lies mainly in the fact 
that it provides a means of removing large seeded dodder from 
red clover, or in fact any dodder from any clover, with very 
little waste. 

In conclusion, the present position regarding dodder in 
England can be summarised briefly:— 

1. Small seeded dodder (Cuscuta trifolii) is probably on the 

decrease owing to greater attention paid to cleaning. 
This seed can be easily removed from red clover by 
screening. 

2. Tjarge seeded dodder ('forms of Cuscuta racemosa) appears 

to be increasing, and may possibly be gradually accli¬ 
matising itself. It cannot be easily removed from red 
clover by screening, but a new process of magnetic 
separation seems to offer very great promise of supply¬ 
ing a simple and economic means of overcoming this 
difficulty. 
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COUJNCIJL OF AGRICULTURE 
FOR ENGLAND. 

The EleventTi Meeting of the Council of Agriculture for 
England was held on Thursday, 18th December, 1928, at the 
Middlesex Guildhall, Westminster. The chair was taken by Sir 
Douglas Newton. K.B.E., M.P. 

Appointments to A^r^iculcural Advisory Committee for 
SllgrlaDd ana Wales.— A meelitig uf the iiiembers ui the Uouncil 
representing County and Borough Agricultural Committees was held 
betore the meeting of the full Council, for the puipose of electing two 
members to serve on the Agricultural Advisory Committee to fill the 
vacancies caused by the resignations of Lords Aylwin and Bledisloe. 
It was decided that in the event of more than two candidates being 
suggested for the vacancies a ballot should be taken, and the hrst 
two names in the order of the voting should be declared elected. The 
names of Lord Aylwin, Lord Bledisloe, and Mr. Harry German, weie 
proposed for the election, the first two on the assumption that they 
would be willing to be le-eiected, having in view the circumstances 
under which they tendeied their lesignations. As a result of the ballot 
Lord Aylwin and Loid Bledisloe were re-appointed. 

Meetingr of full Council. —The Mimsier of Agriouhure said with 
regard to the item on the Agenda which indicated that he would make 
a statement, that there was really no statement w^hich he could make. 
The Government had placed a policy before the country in which 
Agriculture was largely concerned, and which they hoped would be 
very much to the benefit of ihe industry. The country had decided 
against it, and, theiefore, he did not think he could usefully say 
anything at the moment. 

The Council’s Use and Functions.- Loid Clinton moved :— 

“ That in order that this Council may be enabled to carry 
out the duties for which it was appointed, it is essential that 
opportunities should bo given for the discussion of changes in 
Agricultural Policy before the Government is committed to 
them.” 

In liis speech he referred also to the ineffectiveness of the Council 
as illustrated by the Agenda paper for the Meeting. He said that 
the Council was a thoroughly representative body, but that it had 
failed in its work. The causes were, he thought, several; it was 
largely due to its somewhat too close official connection with the 
Ministry of Agriculture. The Council also met once in 6 months, and 
it was absolutely impossible to carry on any work effectively with only 
two meetings per annum. To be effective the Council required to have 
an Executive or other Committee. He would like to see a Committee 
of the Council now appointed to inquire in what way the jrrocedure 
could be altered so as to make its work effective for the industry which 
the Members presume to represent. Lord Selhorne, in seconding the 
motion, said tliat in his opinion those who suggested that the Council 
should be abolished were making a great mistake. If the Council 
were compared with other agricultural bodies, it would be seen that it 
had advantages which none of them possessed. It represented owners. 
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farmers and labourers, education and research, and minor agricultural 
industries, as well as being extraordinarily representative in a geogra¬ 
phical sense by reason of its County and Boiough Agricultural Com¬ 
mittee members. He thought it was pa illy the fauJt of the members of 
the Council themselves that the CWncil had been of such little use, and 
partly the fault of the Ministry of Agricultuie. It was quite true 
that whatever Ministry was in office, from whatever party it was 
drawn, the Agricultural Policy adopted by that Miiustry would 
eventually be Ihe policy of the Ministry of Agriculture, for which it 
would have to be re8])onsib]e. Instancing the action taken with regard 
to the impoitution of breeding stock fioni the Dominions, he did not 
question the right of tlie Ministry or of the Government to adopt that 
]«o]icy if, on the whole, it was thought to lie a sound policy, but he 
did object to the reasons given. The Minister of Agriculture had said 
that the Council had unanimously given him certain advice, but that 
he had put tliat advice aside and had accepted advice given him by 
the Agricultural Comirnttee of the House of Commons, from what, he 
understood was the advice of tli© Hoyal Agricultural Society and the 
Stock Breeding Societies. He did not dispute the right of the Minister 
to set aside the advice of the Council, but he did dispute the right to 
put another body as a lival .authority to the Council. 

The Minister of Afjrirvlfvre said that the Council had been set up 
by Statute to assist the Ministry in the execution of its powers and 
duties. It was laid down in the Act that the Council should meet at 
least twice a year ior tlie purpose of discussing matters of public 
interest relating to agricultuie or other rural industries, and such 
meetings weie to le held in public. The Minister was not a member 
of tJie Council, lie came only by invitation, and had no power to 
initiate discussion. The whole of the proceedings were in the hands 
of the (/ouncil itself. At the initial meeting of the Council, Lord Ijee 
had indicated the scope and functions of the Council, which the 
Minister again outlined. He added that Lord Clinton’s motion was 
one which presented some difficulty in view of the fact that the 
Minister was not a member and had no powder to initiate discussion. 
There Avas also the difficulty which everyone realised of publicity. 
When matters of policy in agriculture or any other Department of 
State were being considered, it was not desirable to have a full dress 
debate in public in the early stages. Theie was also the difficulty of 
time. Important decisions on agricultural and other matters were 
often taKen in a short time, and the ])eople concerned often pressed 
for a decision. The deputation from the National Farmers Union, 
which went first of all to Mr. Bonar Law and then to the present 
Prime Minister recently, certainly on the second occasion, made a 
great point of wanting a very early leply. The question of time^was 
a factor which made it difficult to call an extraordinary- meeting of 
the Council before any important decision was taken. Another thing 
which ought to be borne in mind was that it was not always easy to 
get Governments to initiate a policy, and if it was known that a policy 
had to be discussed in public before it was initiated, it was at all 
events worthy of consideration by the Council as to whether it was 
not likely that less instead of more might be done. He did not want 
to influence the decision of the Council one way or the other, but 
he thought it was his duty to put forward these considerations so 
that the Council woula vote with its eyes open, knowing exactly What 
it was doing. 
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Mr. Ashby, Mr. F. J. K. Cross, Mr. E. Bniford, Col. Courthorpe, 
Lord Bledisloe, Mr. Christopher Tumor, Mr. Dallas, Alderman Davis^ 
and Mr. Spraggon also took part in the debate. Mr. Cross suggested 
an amendment— 

That a Committee of this Council be set up to consider and 
report in ^hat manner the work of the Council may be made 
more profitable to the interests of Agriculture,^' 
which was seconded by Mr. Brufoid. As a result of the discussion it 
was agreed that the proposed amendment should be treated as an 
addendum to the original resolution, which was then carried in the 
following terms:— 

“ That in order that this Council may be enabled to carry 
out the duties for which it was appointed, it is essential that 
opportunities should be given for the discussion of changes in 
Agricultural Policy before the Government is committed to them; 
and that a Committee of this Council be set up to consider 
and report in what manner the work of the Council may be 
made more profitable to the interests of Agriculture.” 

It was decided to set up a Committee of eleven, as follows: — 
Mr. G. Dallas, Lord Clinton, Mr. Dan Crawford, Mrs. Hugh 
Middleton, Mr. P. Manwaring, Professor T. B. Wood, Sir Gilbert 
Greenall, Sir Merrik Burrell, Mr. W. J. Fitzherbert-Brockholes, The 
Hon. E. G. Strutt, and the Chairman, Sir Douglas Newton. 

Sunmier Time.—Mr. Jas. Hamilton moved the follow incr resolution :— 
” That this Council recommends that in the event of the 
Daylight Saving Bill being renewed for 1924, it shall operate 
from the first Sunday in May until the first Sunday of 
September. If it goes beyond that date, it should continue until 
the last Sunday in October on account of the potato harvest.” 
He said that ^ strong deputation had recently Avaited upon the Home 
Secretary, asking that the Daylight Saving Act might be extended and 
made permanent. What farmers-asked avms that toivnspeople should 
have the benefit of it with as little injury as possible to those engaged 
in farming, and therefoie that the first Sunday in May should be 
the date of operation and the first Sunday in September the date of 
its conclusion. With legard to the first date, it should be remembered 
that for six months the workers engaged on milk-producing farms were 
engaged in feeding and milking cows in the dark, and the Daylight 
Saving Act meant throwing them back another month. In the North 
of England, farmers would like to see Daylight Saving end on the 
first Sunday in September because that was the harvest month. At 
whatever time they finished at night they had to start at the same 
time in the morning, because it was necessary to get the milk away. It 
freqiiently meant a 15-hour day. If this proposal was not agreed to, 
an extension of Daylight Saving to the last Sunday in October would 
be a benefit to the potato growers, as it would allow them more day¬ 
light in which to harvest their crops. He added that October was 
the only month in the year in which Daylight Saving could be of 
benefit to the farmer. The motion was seconded by Mr. G. G. Rea, 
C.B.E. In his speech he pointed out that Daylight Saving affected 
tlie arable farmer in haymaking and harvest time in the North of 
England. There was the extra hour of dew in the morning, which 
meant that something else had to be done to §ll up that hour, and 
people were asked also to work abnormally long hours in the eArening; 
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to make up for it. The argument that farmers were not bound to 
abide by any particular hours was true, but there was a practical 
objection that it added immensely to the labours of the housewife, 
who is often the hardest worked person in the community. She would 
have two time-tables, one for the working members of her family and 
another for the children going to school. He was strongly of the 
opinion that Daylight Saving should be discontinued except for the 
four summer months. If, however, that was impce>sible, then he 
thought it should continue to the end of October, because at that 
particular time of year an hour in the evening was of more value 
to agriculture than an hour in the morning. In the course of the 
discussion, in which Lord Bledisloe, Mr. Cross, Mr. Nunneley, 
Col. Courthope and Mr. Spraggon took part, it was proposed by 
Mr. j^unneley, and seconded by Lord Bledisloe, that the second part 
of the resolution should be deleted. The amendment was put to the 
meeting and lost by 31 votes against 18. The original motion was then 
put to the meeting and carried. 

Poot-and-Mouth Disease. —Mrs. Hugh Middleton thou moved the 
follow In g resol ution: — 

That this Council, while paying grateful tribute to the 
work of the Ministry of Agriculture in trying to eradicate Foot- 
and-Mouth Disease in this country, respectfully submits that, 
in view of the fact that years of strenuous effort on the part of 
the Ministry has failed to attain its object, it would appear 
that its policy is based on a wrong principle and should be recon¬ 
sidered and adjusted on the following lines, viz. : That Foot- 
aiid-Mouth Disease continue to be a notifiable disease, but that 
owners be held responsible for the isolation and cure of their 
stock on the understanding that the goodwill and expert advice 
of the Ministry is at their service; and that the policy of 
hlaughteiing infected animals be discontinued and therefore no 
further compensation be paid.” 

The mover explained that she had raised tlie matter as she was 
anxious to throw some light on the problem of the disease. She was 
first able to make a close study of it in Febiuary, 1922, and had offered 
to give evidence before the Departmental Committee on Foot-and- 
Mouth Disease which sat in that year. She had been enormously 
impressed by the care which that Committee had given to their inves¬ 
tigation and by the efforts of the Ministry in the eradication of the 
disease. But the fact nevertheless was that the machinery set up for 
this purpose did not work. She considered that if the disease were 
left to tlie courage, commonsense and perseverance of the British 
farmer, and, in a policy of isolation rather than slaughter, if use 
were made of the spirit of goodwill which existed between the Ministry 
and the farmers, the former giving all the expert advjtfe it could, 
progress would undoubtedly be made and the disease wiped out. If 
this course were adopted, no compensation would le necessary as no 
animals would be slaughtered. In the course of her speech, 
Mrs. Middleton pointed out that the Committee’s recommendations in 
regard to the proper disinfection of weighbridges, docks, railway 
trucks, etc., were not being carried out. She, also referred to the 
brutal methods which had been employed in some cases in the slaugh¬ 
tering of animals infected by, or suspected of, the disease. The motion 
was seconded by Alderman T. Davis, and a discussion followed in 
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which the Minister, Mr. Patterson, Alderman Carter, Mr. McCracken, 
Mr. Egerton Quest^, Sir Merrik Burrell, Mr. German, Mr. Nunneley, 
and Mr. W. K. Smith, M.P., took part. Mr. Patterson pointed out 
that clearly in the early stages of an outbreak safety lay in immediate 
slaughter, and that while this was maintained, compensation must be 
paid. The only point he wished to raise was whether the time had 
not arrived when the authorities should seriously consider whether 
they ouglit to carry on with the policy of slaughter. The test of any 
policy was its success or failure, and he was afraid that the Ministry 
would shoi-tly be driven to the conclusion that the slaughter policy 
was not successful. 

The Minister said he could not allow certain statements which had 
been made by Mrs. Middleton, though made in good faith, to go forth 
without a word of protest. There was no ground, he was informed, 
for any accusation of cruelty. At the same time, he would gladly 
look into tJie details of any cases wliich Mrs. Middleton w’ould give 
him. With regard to the merits of the slaughter policy, the question 
was one on which the opinion of the Council would he exceedingly 
valuahJe. The experience of those who had tried it was that isolation 
on a large scale broke down. It was quite tiue that a pedigree herd 
could usually be isolated because people who kept pedigree herds had the 
very best equipment and a fairly ample staff of men; but to isolate in 
every case wdth an enormous number of outbreaks was quite impossible. 
Without slaughter, they would have Foot-and-Mouth Disease always 
with them. The Government was prepared to adhere to the policy of 
slaughter up to at least £1,500,000. The Ministry were taking all 
possible steps to expedite slautrhter in the bad areas—Shropshire and 
Cheshire. The improved measures had had considerable effect in the 
last few days. He agreed w'ith the mover of the resolution that every¬ 
thing possible ought to be done in the way of investigation and 
research, and the Government was going to ask the highest medical 
authority to cMct in consultation ’ with and to advise the Ministry. 
Mr. McCracken moved iin amendment to the resolution: — 

“ That tlie Ministry of Agricultnie be lequested to use all 
the means at their disposal in the direction of research into 
Foot-and-Mouth Disease, and that meanwhile the Council leave 
the matter in their hands.’’ 

Mr. Nunneley seconded the amendment, giving particulars of the 
very grave losses which he had sustain^^d in his early farming years. 
He added that anybody who knew the condition of the herds of the 
country in the years from 1868 to 1882 would not advise any Minister 
to do away with the policy of slaughter. The amendment was by leave 
of the ( ouncil withdrawn. 

Sir Merrik Burrell then moved a further amendment: — 

“to omit all words after ‘ respectfully * in the original 
motion, and substitute the following: ‘ urges it to continue 
the policy of slaughter until such time as the Veterinary 
Authorities recommend otherwise.’ ” 

He stated that this was the sense of the absolutely unanimous opinion 
expressed at the general meeting of the Boyal Agricultural Society on 
the previous day. Mr, German seconded this amendment, stating that 
he had been at a meeting at Crewe last week to discuss the question 
with those wlio were suffering more than anybody else in England on 
account of the disease, and after a very long discussion, a resolution 
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was carried leaving the matter entiiely with tlie Ministry to proceed 
in such manner .*is ifc thought best. lie suggested that the Minister 
be asked to place at the disposal of the Press an absolutely impartial 
memorandum on tiie whole question, winch by the couitesy of the 
Minister lie had read. Sir Meirik Buriell’s amendment was then put 
and carried. It read as follows: — 

“That this Council, while paying grateful tiihute to the 
WTU’k of the Ministry of Agriculture in trying to eradicate Foot- 
aiid-Mouth Disease in this (Oiiiitry, lespectfully uiges it to con¬ 
tinue the policy of slaughter until such time as the Veterinary 
Authorities lecominend otherwise.” 

Reports. —Tlie Riqiort coritau.iiig further information as to the Ex-Sei \ ice 
men settled on the land in England and Wales which had been laid 
before the Council was received ; also the Half-Yearly Report (No. 6) 
to the (^ouncil of the Proceedings of tlie Agricultural Advisory Com¬ 
mittee for England and Wales, a copy of which is printed below. 
Mr. Fitzlierbert Rrocklioles snergested on paiagrripli 10 of the Half- 
Yearly Report that it would be advisable that four of the eight persons 
interested m the Milk Industry which were to be appointed by the 
Minister to the Milk Advisory Committee should l)e actual producers. 
At this point, Mr. Robbins raised the question of a successor, and 
tliere being found to be not one-third of the members present, the 
proceedings terminated. 

AGRICULTURAL ADVISORY COMMIT¬ 
TEE FOR ENGLAND AND WALES. 

The following is the half-yearly report (No. 6) to the Councils 
of Agriculture for England and Wales, on the proceedings of 
the Agricultural Advisory Committee :— 

The Agricultural Advisory Committee has met six times between the date 
of the last report, which wmk issued on the 3rd May, 1923, and that of the 
present report—viz. : on 0th June, 11th July, Ist August, 10th August, 
3rd October and 7th November, and has discussed the following subjects, 
with the results stated :— 

(1) Stimulation of Urban Interest in Agrriculture. —At the 
last meeting of the Council, a resolution was passed :— 

“ That it is necessary to stimulate on the part of urban and industrial 
communities greater interest in the development of agricultural 
England.” 

This resolution was referred by the Council to the Agrieultui*al Advisory 
Committee to consider what steps could be taken to give effect to it. The 
Committee discussed the matter and decided that, in addition to the work which 
was at present being done by various unofficial organisations, special steps 
might be taken through the British Empire Exhibition of next year, and the 
Committee made a recommendation to the Ministry accordingly. Two 
members of the Committee were eventually nominated to sit on a Committee 
to advise the Ministry and to co-operate in the preparation of the agiicultural 
exhibit at tlie British Empire Exhibition.” 
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(2) Importation of Foreign Potatoes.— A resolution was passed 
at the last meetiog of the Council:— 

“ That the Government be urged to take stops to avoid disaster to the 
potato industry of the country.” 

The Committee was informed that the Government had already announced 
that it was not prepared to place an import duty on foreign potatoes at the 
present time, but that the position would be reconsidered if need should arise 
after this season’s crop liad been gathered. In these cii cum stances, the 
Committee did not think that it could usefully take further action. 

(3) Charges for Licences to sell Certified Milk, &c., under 
Ministry of Health Order.— It was reported to the Committee that the 
Ministry had taken up this matter with the Ministry of Health, but that there 
appeared to be no prospect of reducing the charges at the moment. It had 
been laid down by the Treasury that the services of inspection, &e., under the 
Milk (Special Designations) Order should be paid for by those concerned. 
Furthermore, the fee for “ certified milk ” licences was £5, and that that fee 
was the highest in the scale of charges. So far, no more than 50 licences for 
the sale of this class of milk had been issued, and the holders of th(‘se who 
sold the milk at 6d. a pint would ver}' soon recoup themselves for the cost of 
the licence. It was pointed out that the now Order setting out the charges 
would have to be laid before Parliament for a period duiing which objections 
to it might be taken, and that in the circumstances, the matter was one which 
might very properly be raised in debate in either House. 

(4) The Grant of £ 850,000 for Agricultural Education 
and Research. —The question of supplying Sparsholt Farm Institute with 
a new Hostel at an expenditure of £14,0U0, of w hich three-quarters would 
come from th^ Fund, was considered. It was suggested by the Committee 
that a limit of £10,000 should he fixed, subject to the Ministry making any 
small increase later, if such a course w)ere found to he necessary. 

* The point w'as raised in Committee as to whether, in view of the fact that 
the Fund w’as not guaranteed after March, 1927, certain scientists who were 
working under it might, unless they were assured of continuance of service 
after that date, relinquish their work in favour of more })eimanent posts else- 
w'here. It was stated on behalf of the Ministiy that although in the naturo 
of the case no absolutely definite undertaking could he given, there w’as not 
any reasonable room for doubt that the Government in 1927 would uphold the 
undertaking wdiich had been given by the Treasury that schemes started out 
of the fund recently placed at the disposal of agricultural education and 
research would continue to be maintained after 1927. 

(5) The Proposed Tax on Imported Malting Barley.— The 

Committee considered correspondence between Government Departments 
which showed that unforeseen difficulties had arisen in the way of levying an 
Excise duly on malting barley, and decided to leave the matter in the hands 
of the Ministry to make the best arrangement possible in the circumstances. 
Later, alternative schemes were discussed and recommendations made. At a 
meeting on the 3rd October, however, the Minister informed the Committee 
that a Departmental Committee was being set up to consider the various 
methods which had been suggested of levying a Customs duty, not an Excise 
duty, upon imported malting barley and to report what in their opinion is the 
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most convenient form of duty. The Advisory Committee asked that the 
Departmental Committee might be requested to report as soon as possible. 

(6) Imperial Economio Conference.— At the meeting on the 
11th July, the Committee considered various memoranda circulated in con¬ 
nection with the items of the preliminary agenda for the Imperial Economic 
Conference. It was agreed at this meeting that a separate small Advisory 
Committee should be appointed for the purpose of advising on all agricultural 
questions which would or should be brought up at the Conferenoc. Five 
members from the Agricultural Advisory Committee were nominated for thie 
purpose (viz.. Lord Bledisloe, Mr. McLaren, Mr. Robbins, Mr. W. R. Smith 
and Mr. C. I). Thompson), with power to co-opt two representatives of the 
Agricultural Committee of the House of Commons (Mr. Pretyman and Mr. 
Percy Hurd were subsequently appointed), and, later, SirMerrik Burrell, of the 
Livestock Defence Committee. 

This Sub-Committee considered memoranda and advised on several 
matters, including Imperial Agricultural Policy and Imperial Preference, 
Overseas Settlement, Importation of breeding and store stock from Canada 
and the Dominions. It also had unoflficial meetings with representatives 
of Dominion Agriculture who came to this country in connection with the 
Economic Conference. 

(7) Report of Agricultural Machinery Committee.—A 

Memorandum was circulated stating and discussing the principal recom- 
moiidatioiis of this Committee, from which it appeared (1) that the Ministry 
could not undertake to carr}' out machinery research direct, (2) that 
before any progress could be made a centre for the new Agricultural 
Machinery Research Institute, which the report proposed, had to be decided 
111 ) 011 , (3) that the Ministry had selected Oxford as the best centre for the 
Institute, The Committee discussed this choice and some of them were in 
favour of Cambridge as the centre. It was stated, however, that the Ministry 
was now fairly definitely committed to their offer to Oxford and could 
hardly withdraw it. It was finally agreed that the Committee should ask the 
Ministry to reconsider the whole matter if it proved, on further enquiry, that 
the present negotiations with Oxford had not gone too far for this to be done. 

(8) Importation of Breeding Stock.— Lord Ailwyn at the 
meeting on 1st August brought before the Committee the following resolu¬ 
tions which had been passed by the Council of the Royal Agricultural 
Society :— 

“ That this Council is strongly opposed to the suggested importation 
of breeding stock from other parts of the British Empire.” 

“That the Council of the Royal Agricultural Society of England 
strongly protests against any renewal of the practice of giving pledges 
at the -Imperial Conference to the detriment of British Agriculture, 
without either the knowledge or consent of Parliament or British 
agriculturists.” 

Mr. McLaren also brought before the Committee Ae following resolution 
which had been passed by the Shorthorn Society ;— 

“The Council of the Shorthorn Society deplores the action of the 
Government in proceeding to the preparation of an Order for the 
admission of breeding cattle from Canada before having fully ascertained 
the opinion of all those primarily interested in the breeding of cattle ia 
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this country, and before experience has shown the effect of the admission 
of store cattle. The Council is of opinion that the admission of bulls is 
indefensible, and that there is at present no shortage of breeding females 
such as alone could justify the precipitation of the Government is 
preparing this fresh Order, especially at a time of crisis in agricultural 
affairs for which no effective remedy has yet been suggested. The 
Council is of opinion that should the Government unfortunately determine 
to put the Order in force no advantage would be gained by stipulating for 
an abortitm test, and that if there is to be a test for the detection of 
tuberculosis its precise nature should be clearly deiined.” 

The subject of those resolutions was discussed. It was pointed out that 
the Importation of Animals Act passed last year had made provision for the 
admission of breeding stock, and that, therefore, the question to be settled was 
rather on what terms they ought to be admitted than whether they should be 
admitted at all. The Committee, however, after further discussion passed the 
following resolution :— 

“ That this Committee is strongly opi>ose(l to the suggested importation 
of breeding animals from other parts of the Empire.” 

It was understood that this llesolution was a re-statement of the Committee’s 
views upon the matter, but would not, if the Government decided that there 
was no other course l)ut to make the Order proposed, debar the Committee 
from expressing an opinion on the terms of the Order. It was also decided 
that a special meeting of the Committee should be convened at an early date, 
to discuss the whole situation in regard to the importation of breeding and 
other cattle. 

At the special meeting, the Minister referred to the resignation from the 
Committee of Lord Blcdisloe, which had taken place over the question of the 
admission of •breeding stock because of the confliction which His Lordship felt 
between his duty as a member of the Council of the Royal Agricultural Society 
and that as a member of this Committee. As a result of a careful 
consideration of all the circumstances, the Advisory Committee came generally 
to the conclusion that they saw no reason to depart from the views which they 
had expressed at the last meeting. At the special meeting the Committee had 
the benefit of the assistance of Sir Merrik Burrell, who had been invited to 
attend. The Minister intimated that he saw no alternative but that the 
Government should proceed on the lines of allowing reciprocal importation of 
pedigree stock between the Dominions and the United Kingdom. 

The resignation of Lord Ailwyii was laid before the Minister at the next 
meeting of the Committee, when the Minister expressed the regret which the 
Committee felt at the resignations of both Lord Ailwyn and Lord Bledisloe 
over the question of the importation of breeding stock. 

At the meeting on 7th November, the Minister reported to tlip Committee 
that it had been agreed at the Imperial Economic Conference that the matter 
should be proceeded with on the lines of reciprocal arrangements for the 
admission ot pedigree ^ock, and that, with regard to store stock from Canada, 
the difference between the accepted meaning of fat and store stock should 
be defined as accurately as possible. 

( 9 ) Foot-and-MQUth Disea49e.— At the meetings of the Committee 
•on the 3rd October and 7th November reports were made as to the position and 
prospects in relation to the disease ; which were considefed and discussed by 
the Committee. 
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(10) Milk Advisory Oommittee. —^The recommendation in Lord 
Linlithgow’s Committee’s Report on Milk and Milk Products for the appoint¬ 
ment of a Standing Milk Advisory Conunittf’e wai considered, and it was 
agreed that the Committee should consist of official representatives, with eight 
persons interested in the milk industry to be selected by the Minister. 

(11) Agricultural Conference at the British Empire 
Exhibition. —The Commitlec agreed that the Ministry should obtain the 
views of the National Farmers’ Union and the Royal Agricultural So(‘iety on a 
proposal to hold an agricultural conference at which administrative and 
technical agricultural questions should be discussed. 

(12) Proposed Subsidy to Arable Agriculture.—The Committee 
at their meeting of 7th November discussed the letter from the National 
Fanners' Union on the position of arable agriculture, which the Minister had 
transmitted to the Prime Minister and which would shortly be considered by 
the Cabinet, Certain views were voiced by members, but ii was agreed that 
the Committee would not at this stage express an opinion on the sujrgestions 
in the letter but would if re<juired by a Cabinet Committee submit them, 
covering points of detail, at a later date. 

(13) Power of County Councils to make Restrictive Begu- 
tions on the Movement of Animals. -The position in this matter 
was considered and the question raised as to whether the old Order of the 
Ministry which gave the Local Authorities this power should not now be 
modified so as to require them to get tlie Ministry’s approval to draft orders 
before issue. The Committee agreed that that appeared now desiiable but the 
matter was adjourned for certain fuitber information. 

(14) Report of the Proceedings of the Various Advisory 
and Departmental Committees set up by the Ministry.—' 
One report was received by the Committee under this head in the period under 
review. It was dated 24tli July, 1923, and dealt with the proceedings of the 
Agricultural Prices Committee, the Tiibunal of Investigation into Agricultural 
Conditions, the Agricultural Meteorological Conference, the Basic Slag 
Committee, the Electro-Culture Committee, the Agricultural Research Council, 
the Conference of Advisory Olbcers, the Advisory Committee on Agricultural 
Science, the Methwold Management Committee, the Allotments Advisory 
Committee, the Warble Fly Committee, the Central Scholarships Committee, 
the Horticultural Advisory Committee, the Poultry Advisory Committee, and 
the National Poultry Institute Advisory Committee. 

» « « ♦ 99c « 

TURKEY REARING ON LIMITED 
AREAS. 

E. T Ekown. 

An impression which is firmly fixed in the mind of the modem 
poultry-keeper is that it is essential to have unlimited space for 
turkey raising. This belief, like many another founded upon the 
paucity of one’s knowledge, has now been exploded, and it has- 
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been proved that turkeys can be raised equally successfully on a 
limited area of land as when given a free range. 

The one thing lacking in the past was to discover a system 
which would bring about the desired results. That such a system 
could be found was indicated by the enormous advance that has 
been made in the production of eggs from ordinary fowls. 
Twenty years ago winter eggs were few and far between; to-day 
tens of thousands of pullets and hens lay throughout the cold 
weather. This has been rendered possible, not altogether by 
breeding, but principally by the alterations that have taken 
place in management. Eaily hatching, the provision of a 
scratehing-shed for use in bad weather, a method of feeding 
that encourages the birds to take exercise, the judicious use of 
animal foods,' such as meat meal and fish meal, and artificial 
illumination of the house during the dark evenings, have con¬ 
jointly made the winter-egg yield almost equal to that of spring 
and summer. The great influence of management is an un¬ 
disputed one. 

The only reason why a system of rearing turkeys on small 
areas has not been generally practised hitherto is that the 
average poultry-keeper is consei’vative to a degree, and firmly 
believes that wide liberty for the birds is essential to success. 
Being convinced on this point he has never troubled to give 
the matter a second thought. 

A System That Works.—One of the most successful turkey 
raisers I know only possesses a total of 3^ acres of land, of 
which close upon 3 acres is woodland. The soil is medium to 
light, naturally well-drained, and the district is a kindly one 
as regards climatic conditions. These are, of course, contri¬ 
butory factors, and without them results would not be nearly 
so good. 

The best breed for the purpose is the Cambridge bronze. A 
very important point is to rely upon fully matured birds for the 
breeding pen. The hens should not be less than 3 years old; 
the stags 2 or 8 years of age. The male, too, must be un 
related to the hens. In-breeding weakens the stamina and 
undermines the constitution. 

The breeding flock is boarded out from June to February on 
a neighbopring farm. This is not an essential part of the 
"^tem, but when it can be done it is an advantage. The pen 
is brought in at the beginning of February, so that the birds 
■can grow accustomed to their surroundings before the laving 
eeason approaches. The breeding birds are housed in a large 
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open-frouted shed, each bird being allowed 12 sq. ft. of floor 
space. This house is placed at one end of a wire-netted run 
100 ft. long by 18 ft. wide. The run is planted with fruit trees, 
which help considerably to keep the ground pure and sweet. 

Turkey hens do not like to share a nest with other birds. 
The necessary number of crates, with a suflGiciontly large hole 
cut in one end, should bo dotted about the run. Each hen will 
select a nest for herself and stick to it throughout the laying 
period. The nests should he visited every day and the eggs 
removed. 

Feeding the Breeders. —As a grain ration the breeding birds 
are fed upon oats (2 parts) and wheat (1 part), this being given 
half in the morning and half in the late afternoon. Eor the 
remainder of the day they are supplied with dry mash in a 
self-feeding hopper. Any good dry mash that is employed for 
ordinaiy laying hens answers admirably. If soured milk or 
soured skim milk be available, the meat meal or fish meal should 
be omitted from the dry mash. If either of these can be 
obtained, it should be given at midday at the same time as a 
liberal supply of succulent green stuff is fed. On no account 
should the gi-een food be omitted. 

.A supply of grit, oyster shell and granulated vegetable char¬ 
coal should always he before the birds. To keep the digestive 
troubles which are always lurking round the corner of every 
turkev house in their proper place, these three items should 
not he allowed to run short. 

Hatching the Eggs. —As the eggs are laid the} should be 
placed under reliable hens for incubation. A large hen will 
cover a dozen turkey eggs easily, but it is better to limit the 
number to eight or ten. Removing the eggs encourages the 
turkey hens to lay a larger number; if one should show signs 
of broodiness she can be broken in the usual way even more 
easily than can a general-purpose breed fowl. During the last 
four or five days of incubation the eggs should be damped with 
warm water just before returning the sitting hen to her nest. 

Tt is advisable to set a number of hens at the ^ame time. 
When the hatches are all completed the best hens should be 
chosen and each one given 20 to 25 turkey chicks to mother. 
These hens can be placed in double coops, but a better plan 
is to eninloy a brooder house divided into compartments 2 ft. 
wido with long open runs of a similar width in front. Each 
section eccommodates a hen and her brood for the time being. 

Rv the ti)ne the youngsters are a month old they are too large 
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in ueBlle under the hen, but they still require looking atter. 
The partitions in the brooder house are, therefore, taken away 
and three or four batches of turkey chicks are given to one hen 
—the best for mothering purposes—and allowed the run of the 
whole brooder house. The partitions, too, in the nms are 
removed, thus giving one run J acre in size. 

The youngsters remain in the brooder house until they have 
“ sliot the red.” As soon as this period has been passqd success- 
fully the young turkeys are taken to the woodland run. This 
is about 8 acres in extent and fenced with 6 ft,‘netting. The 
birds are housed in open-fronted sheds, but whenever the 
weather is at all fine the birds prefer to sleep in the branches 
of the trees. The provision of sheds is, however, essential in 
case of bad weather. 

Importance o! Correct Feeding.— Tlic system of feeding 
adopted during the early days is ot great importance. The 
following is the plan adopted by the bi eeder referred to above:— 
The hen requires a good feed of wheat and oats both morning 
and afternoon for the first three weeks; this is taken for granted. 
When the brood is two days old a little wet mash, consisting 
principally of soaked biscuit meal and Sussex ground oats is 
supplied upon a board in the morning, again about noon and for 
a third time about 4 p.m. In addition pinhead oatmeal is sup¬ 
plied at 10 a.m. and 2 p.m. Skim milk is used for mixing the 
wet mash, and once a day a teaspoonful of Epsom salts is dis¬ 
solved in this for each twenty-five birds. 

On the third day, the feeding is practically the same, but 
when the wet mash is fed sufficient chopped dandelions, nettles 
or ofiions are mixed with it to double its bulk. Erom this time 
onwards soured skim milk, as well as fresh water, is kept 
constantly before the youngsters. 

At ten days old the feeding times are reduced to three a day. 
The first feed is wet mash, pinhead oatmeal at noon, and wet 
tmsh again in the late afternoon The green food is still added 
<0 the mash at each meal. At this time the daily dose of Epsom 
salts is reduced to twice a week. When the chickens are three 
weeks old the pinhead oatmeal is mixed with an equal quantity 
of a good dry chick feed. The grain feed is now given in the 
morning and as a last feed, and at noon fresh, crisp, succulent 
green stuff is supplied. Wet mash is only given once a week 
at midd-tv: this so that a weekly dose of salts, which must be 
increased as the birds grow', (an be given in a suitable medium. 
This is continued until the birds are removed to the woodland 
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run, the quantity supplied being increased as the needs of the 
birds call for a larger amount. 

On removal to the woodland run the birds are given a feed of 
three parts oats and one part wheat in the morning and again 
in tlie afternoon; at midday they are supplied with as much 
green food as they will eat, together with all the soured skim 
milk they require. The weekly dose of Epsom salts is continued, 
tliis being given in soaked pinhead oatmeal as the afternoon 
meal. 

Six weeks before the birds are due to be killed they are 
brought up from the woodland run and placed in the breeding 
pen. The food is the same, except that a little whole maize is 
added. Three w^eeks before killing the soured skim milk is 
used for mixing up the fattening wet mash which consists of 
equal parts of Sussex ground oats, middlings and bran, and not 
given separately as heretofore. Tlie wet mash is fed at morn¬ 
ing and noon and grain in the afternoon. 

The Two Important Foods. —As will be seen by the fore¬ 
going the two most important items in the diet are soured skim 
nu’lk and green food. Tt is impossible to lay too much stress 
upon the need for both of these daily right from the time the 
chicks are three days old until three wrecks before they are 
killed. 

During the year 1921 89 turkey chicks were hatched and 84 
marketed; in 1922, 103 were brought out, of which 99 were 
successfully reared and marketed: this year. 117 were hatched 
and at the present time there are 114 strong, lively birds run¬ 
ning in the woodland enclosure. And those numbers have been 
raised upon a total of 8^ acres of land, the greater part of which 
is useless for any agricultural purpose. 

Baising turkeys on small areas has been proved successful; 
and one may confidently expect that many others who have the 
necessary small area of land will take up this branch of the 
poultry industry. 
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THE IMPERIAL FRUIT SHOW, 1923. 

II. 

J. Tubnbtjll and A. Whiting, 

Ministry of Agriculture and Fisheries. 

Apples. —United Kingdom Section (cont .).—Bramley Seed¬ 
ling .—The first prize in the half-barrel class went to Kent for 
a fine exhibit of coloured fruit which gained full marks for pack. 
One barrel was not quite up to the others, and the size was not 
quite uniform. The second prize lot from Wisbech were well 
packed, green Bramleys, typical of this variety at its best. The 
price realised. 33s., exceeded that of all other exhibits of cook¬ 
ing apples in the Show, except Kentish Blenheim Orange, 
which it equalled. The third lot came from Malvern and were 
also fine specimens, well packed but rather irregular in size. 
These three exhibits stood out above all other Bramleys in the 
Show. Some from Norwich approached them in quality of fruit, 
but the pack was slack and very low—probably due to woodw’ool 
at the bottom of the barrel. 

In the bushel class the first prize was awarded to very highly 
coloured Bramleys hardly typical of the variety and packed 
much too high above the rim. Towards the close of the Show it 
was noted, that this exhibit was rapidly going off condition The 
second prize went to West Midland Bramleys in very good con¬ 
dition, but very uneven in size and low in the pack. The third 
lot were from East Suffolk, Bramleys of typical colour and shape, 
in fine condition, but pack rather uneven. Mention should 
also be made of the Kentish exhibit which was first in its own 
section and realised the same price as the winner of this class. 
They were very well packed, in very good condition, but rather 
small, 

Newton Wonder .—The winner of this half-barrel class came 
from Kent. The fruit was on the small side, but of fine colour 
and the pack was almost perfect. This particular exhibitor 
showed very good packs in every package, but in half barrels 
no other exhibitor approached the perfection of his pack. To 
this was due not only the very large number of prizes won, but 
also the very high prices realised at the auction sale by his 
exhibits. The second prize in this class went to Malvern for 
fine highly coloured fniit, a little uneven in size and pack. 
This exhibitor’s Newtons were almost perfect specimens in every 
respect except for the prevalence of bitter pit. The third prize 
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exhibit from Wisbech consisted of very fine, large Newtons. 
The pock was very uniform in colour and size, but a bit low and 
slack. 

In the bushel class the first pnze went to Evesham tor a very 
well packed exhibit of highly-coloured Newtons. They were 
rather off condition and showed bitter pit. The second from 
Kent were also well packed though lacking in crown, highly- 
coloured and rather on the small side. These made a 
considerably higher price. 

Lane’s Pnnce Albert. —The first prize in the half-barrel class 
v/ent to Kent for very highly-coloured Lanes, which, howevw, 
were not typical of the variety. They were beautifully packed, 
but not uniform in size. The second from Herefordshire were 
also very highly coloured, but not typical of the variety in colour 
or shape, and too forward in condition. The second prize West 
Midland Lanes adjoining this exhibit appeared to be in better 
condition and of more typical colour and finish. The pack was 
full but slack and not uniform in size. The Norfolk Lanes which 
were placed third, were typical Lanes in good condition, but the 
grading was very uneven both in size and colour. If the prices 
realised at auction are compared with the awards, it is apparent 
that in all these classes for cooking apples, the judges attached 
considerably more importance to exceptional colour than the 
buyers did. Exceptional colour is usually—though not always— 
gained under circumstances which also cause poor condition of 
the fruit, and this is a point which should be home in mind in 
future. 

.ivy other Variety —In half barrels the first prize went to very 
fine, large, well coloured Blenheim Orange in good condition, 
from Evesham These were typical of the best of this variety 
as sent by this exhibitor. The second prize from Kent was 
exceptionally well packed and realised a much higher price. 
The third prize also went to Kent. 

In bushels the first prize went to well packed typical green 
Lord Derby from Wisbech, but like other exhibits of this variety 
it was too forward in condition and showed a little Bitter pit. 
Second and third prizes went to Kent 

Small Holders Classes —^There were but few entries in these 
classes, the numbers in the three classes being as follows:— 

Kent Emf, Wfst, 

Class 16. Half sieves dessert npples ... 1 ... 3 ... 2 

16. „ barrels cookinsr ... — ... 1 ... — 

,, 17. Bushels ,, „ ... 1 ... 3 ... 1 

R 2 
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Class 16 was won with Cox’s Orange by the same Berkshire 
grower than won in classes 1 and 6 He was also second in 
class 17. Second in class 16 went to Wisbech and the third 
prize was divided between two growers in Essex. Class 16 went 
to a Cambridgeshire grower of some fine Lanes and he gained a 
second in class 17 with the same variety. In claos 17 the first 
prize "was not awarded and the third went to Drojtwich. 

Other Sections .—In the Overseas Section the. Associated 
Growers of British Columbia won ten classes and tied for first 
place in another out of 16 classes. This is a most remarkable 
Hchievement. 

Pears and Other Fruit. —^In the United Kingdom Section 
pear classes, all three prizes went to Kentish growers, the winner 
showing a superb exhibit. In Conf6r6nce pears the third prize 
only was awarded to a Warwickshire grower, and in any other 
dessert variety, second and third prizes went to Evesham and 
East Suffolk. In any variety of cooking pear the second and 
third prizes went to Kent and East Suffolk. In tomatoes the 
second prize only went to a Waltham Cross exhibit. In grapes 
the third prize only was awarded and that went to Worthing. 

In the Channel Islands section, one entry gained first prize for 
dessert pears and there were no entries of grapes. Two prizes 
only were awarded in the tomato classes for indoor and outdoor 
grown frliit. 

In the Ulster Section the packing showed remarkable improve¬ 
ment on last year. First and second prizes went to the same 
two growers in each class. 

Auction Prices. —Interesting lessons may be learned from a 
comparison of the prices realised at auction with the score card 
points, with the awards and with the different packages used. 
It should be borne in mind that prices realised are no more 
infallible than the judges’ decision. The prices do not compare 
in any way with the score card marks as was the case last year. 
In several cases of great discrepancy between prices and score 
(ard marks, we have a good recollection of the quality of the 
exhibits and we have no hesitation whatever in supporting the 
judges’ opinion. The view has been widely held that the prices 
are a kind of acid test of the value of the judges’ decisions, .\fter 
making these comparisons, however, we are confident that the 
judge is more often right than the buyer—as should be the case. 

If the prices are compared with the prizes in the Kent, East, 
and West Sections, the results are satisfactory. K, however, 
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the prices are compared with the awards in the United Kingdom 
Section, curious discrepancies are to be found. A difference ot 
2b. would hardly arouse comment, but there are several cases 
'\here exhibits have been placed ahead of others which realised 
from 6s. 6d. to 10s. and in one case 13s. more. Had the judges 
been different, an obvious explanation would arise: but they 
were not. The same judges judged the same variety in the three 
sections and in the United Kingdom section as well. In the 
three sections their verdict is borne out by the prices, but in the 
United Kingdom section it is not. Many of these differences are 
undoubtedly due to bad judgment on the part of the buyer, but 
theie are a few in which we would support the buyer’s view. 
Tn the majority of these cases the exhibits had one or both of 
two characteristics—^they were either of exceptionally higli 
colour or in poor condition or both. Conversely the exhibits 
which the buyers valued higher than the judges, were in first 
rate condition, but not specially noted for colour. It is certain 
that if there are any defects in the score card, they would be 
revealed in the United Kingdom section where competition is 
necessarily keener than in the three home sections. It would 
appear that the score card should be altered by reducing the 
number of points given for colour and increasing those given 
for condition. 

Another point worthy of consideration, is whether it would not 
be better for judging if all apples of one variety were staged 
together, with sub-headings for the three home sections. 

Tn order to obtain a fair comparison of packages, it seems 
better to omit prize winners—^the price of which is weighted 
by the prize tictkets—and compare unplaced exhibits only. Cox’s 
Orange are a law unto themselves, but a fair comparison cannot 
be obtained as there were so few entries that nearly all had prize 
tickets of some kind attached. 

Half sieves of ‘‘ any other variety ” made 4s. to 6s. which, 
after deducting Is. 6d. for package, leaves 28. 6d. to 48. 6d., 
equal to 5s. to 9s. a bushel. Boxes made 9s. to 14s. equal to 
8s. 3d. to ISs, 3d. per bushel. This favours the box, but all 
these prices were below recent market prices and can hardly be 
considered a fair test. 

A comparison of cooking apples is better owing to the larger 
classes. 
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Average pnce for 
unplaced exhibits. 

Per bushel after 
allowing for package. 



Barrel. 

Bushel. 

Box 

Barrel 

Bushel. 

Box 

Bramleys ... 

Kent 

15/6 

mu 

18/6 

9/4 

8/.-J 

12/9 

M 

East 


16/10 

16/. 

10/11 

ia/4 

14/.8 


West 

17/6 

10/8 

13/6 

10/8 

7/9 

12/9 

Newtons 

Kent 

17/. 

11/6 

— 

10/4 

9/. 

— 

M ... 

East 

18/. 

12/6 

18/. 

11/. 


17/8 

11 ... 

West 

17/- 

12/. 

12/. 


9/6 

11/8 

Lanes 

Kent 

16/3 


13/. 


— 

12/3 

n 

East 

17/3 

— 

12/. 


— 

11/3 


West 

17/. 



■■ 




The averages of these per bushel net are:— 

In boxes . 13/1 pei busli. 

„ barrels. 10/4 ,, 

„ bushels. 9/8 „ 

showing a small advantage for barrels over bushels and a con¬ 
siderable advantage for boxes over both. 

The average prices of exhibits in classes 1-14 in the three 
sections are also of interest:— 


Section. 

1st 

2iul 

Hrd 

Unplar Of] 

East 

23/6 

18/2 

... 14/4 ... 

13/8 

Kent 

23/8 

. 16/. 

... 13/3 ... 

12/6 

West 

21/8 

16/6 

. . 13/6 ... 

11/2 

Sale Catalogue.- 

—In view 

ot the 

poor prices 

realised 


ftuit of such high and iiniform quality, it would appear that 
some re-arrangement of the sale catalogue might bring about 
an improvement. It would certainly facilitate matters if the sale 
of one variety was completed before passing on to another— 
e^. Lots 1-60 Cox’s Orance Pippin, Lots 61-71 Worcester 
Pearmain and so on. This, together with all apples of one 
variety staged together, as mentioned above, would enable buyers 
to see at a glance exhibits suitable for their requirements. All 
varieties in “ any other variety ” classes should, in future, be 
named in the auction catalogues. This is borne out by the low 
prices realised for Cox’s in Class 1 of the British Empire Section. 
This variety together with Allington Pippin other than prize lots, 
averaged no more than 10s 8d. per box. Similar examples are 
to be found in the sale of the culinary class in the same section. 

The British Empire section should be sold first and not last 
as under the present system, which necessitates a buyer waiting 
to the end of the sale to purchase the best apples in the show. 

Packages. —The general improvement in box packing and 
the increasing popularity of the non-returnable package, have 
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done much to favour the elimination of bushels and half sieves 
at future shows. In the first place, the cost of the new wicker 
is more or less a dead loss to the exhibitor and secondly, elabo¬ 
rate methods of covering and lining the baskets to prevent 
bruising, are adopted by many growers—a practice which does 
not comply with the rule that “ All exhibits shall be packed 
under commercial conditions.” .Also, there is unfortunately a 
considerable amount of pilfering due to easier access to the fruit. 

The proved suitability of the box for high grade culinary 
varieties, as shown in Class 2 of the British Empire Section, 
even goes so far as to suggest the confining of the Show to the 
box package only, until such time as a suitable non-returnable 
barrel can be made at an economic price. 

It may be argued that the smaller grower has not sufficient 
fruit to select from to enter in the seven-box or barrel classes, 
but the difficulty can easily be overcome by suhstitiating a four- 
box class in the case of half sieves and a four-barrel class in 
place of seven bushels, growers of more than 20 acres being 
excluded. 

“ Any Other Variety ” Classes. —Surely it is an anachronism 
to have any other variety classes at a commercial fruit show. 
Some exhibitors contend that these classes are especially of 
interest from the point of view of introducing new varieties. 
The entries at each of the three Imperial Fruit Shows, however, 
have brought nothing of merit and usually consist of old well- 
known sorts, which are now little planted. Why include 
varieties none of which is of sufficient commercial value to have 
a named class for it? It is suggested that in place of the “ any 
other variety ” dessert classes, a class for 3 boxes of any dessert 
variety—season to follow Worcester Pearinain and precede Oox’s 
Orange Pippin—be made. In this way a suitable variety to fill 
present requirements might be forthcoming in course of time. 
The class for King of the Pippins might be reinstated, or it 
might be included with one of the other varieties. 

“ Any other variety ” culinary classes seem to serve no useful 
purpose and might be withdrawn from the schedule entirely. 
A new interesting class might be instituted, however, to com¬ 
prise one ton (66 boxes) of Bramley, Newton or Lane’s Prince 
Albert, open to the British Isles. Growers of Blenheim Orange, 
Annie Elizabeth. Lord Derby, Bismarck or King Edward VII 
might wish to be included, and this point might be considered. 

Eules a&d Disquallfleatioiis. —There are so few exhibitors 
now who fail to comply with all the rules, that in future all 
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rules should be rigidly enforced. Admittedly it is hard luck 
for the sender of a good exhibit to be disqualified, possibly 
through a pure oversight, but after all he has only himself to 
blame, and it is a good deal harder for the other ei^bitors wEo 
have taken great pains to comply with all rules, to be beaten by 
a veiy small margin by such a sender. In order to simplify the 
awarding of special prizes with peculiar limitations (e.g., 
growers in certain counties, or members of certain associations, 
or showing both culinary and dessert), there should be a rule 
to the effect that “ No special prize which is not open to all 
competitors in a section shall be awarded to any exhibitor who 
fails to state on his entry form the special prizes for which he 
is eligible and the reason of his eligibility.” 

Eule 12 was intended to apply to apples in boxes only. ‘‘ For 
apples diagonal on-side packs only may be used.” At least one 
exhibitor thought this applied to all packages, in spite of the 
fact that it is impossible to use a diagonal pack in a round 
package. This sentence ought therefore to be re-written. 
” Diagonal on-side packs only may be used for apples in boxes ” 
would do. This pack is favoured because it is standard for 
box packing. 

It is now recognised that “ ringing-in ” in round packages 
is a commercial proposition and if any round packages continue 
in the show, it might be made compulsory. Tn connection with 
this point, it is to be noted.that many exhibitors put a thick 
layer of wood wool in the bottom of the package so as to get the 
right height. This was the chief cause of slack packs The 
only way to build a firm pack to the right height, when this does 
not happen with all the apples turned the same way, is to pack 
some layers flat and some on-side. The last layer should pre¬ 
ferably be on-side as it gives a better appearance. The correct 
way to retain the ‘‘ crown ” when ” ringing ” is to pack the 
centre apples tightly from the bottom up. Choosing larger sizes 
for the top centre apples is useless if the crown is not built all 
the way up. Wood wool in boxes, barrels or wickers is a delusion 
and a snare. Sparingly used it can be made to serve a useful 
purpose, but over anxiety makes the exliibitor use too much. 
Inside the package, anything more than a few strands causes a 
slack pack and on the top of the package the dusty material con¬ 
tained in it is a nuisance to the user’s exhibit and all surrounding 
it The use of wood wool in these packages and of hay or fodder 
should be prohibited entirely. The cleanest and best material 
to use is stiff wheat straw, laid straight across the package and 
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with the ends clipped off after tying down. Hay becomes musty 
with the sweat of the fruit. A card should be sent to each 
exhibitor stating the packing rules shortly and exactly and for 
what bad points he will be disqualified. This would avoid much 
misunderstanding and disappointment. 

As a guide to exhibitors on the controversial question of size, 
we would suggest that a judge’s nile should be made to the 
effect that the following sizes will receive full points for size:— 

Cox’s Orange Pippin . 150-200 per box. 

Any other dessert ... ... 150-175 „ 

Any culinary variety . 80-90 „ 

As a further guide a packing card showing the counts to the 
various packs might be included in the schedule. 

In conclusion, we would emphasise the importance of several 
points:— 

(1) Reduction in tlie number of classes, especially in the case of ‘‘ .\ny 
other Varieties.” 

(2) The adoption of the box for culinary variety classes. 

(3) Tightening up of the Rules. 

(4) Standardisation in judging. 

(5) Increased opportunities for the public to purchase exhibition fmil. 

NOTES ON MANURES FOR JANUARY. 

H. V. Garner, B.A., 

Rothamsted Experimental Station, 

Phosphates and Potash lor Grass Land. —The value of 
phosphates, either aloue or with potash, for improving the 
yield and quality of grass land is well known. The increase 
in clovers following such treatment is usually marked; and 
under favourable conditions, as, for example, in a soil con¬ 
taining chalk and well supplied with available potash, the 
response is very considerable. On such a soil at Homdon, 
Essex, the following results were obtained by Epbertson:— 


Troaimmt. Hay, Clm^er, Grassr^, Weeds, 

cwt. per acrc. per cent. per cent. per cent. 

Unmanured.. 0.4 ... 8.7 ... 81.4 ... 9.9 

High soluble slag ... 23.2 ... 45.4 ... 53.3 ... 1.3 

Gafsa phosphate ... 22.3 ... 63.8 ... .32.0 ... 4.2 


On the continuous hay plots at Bothamsted the average yields 
for a recent 10-year period, and the botanical analysis for a 
typical year were :— 
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lYeatmeni. Hay (Ist crop). 

Olover, 

Onmea, 

iVeeds. 

cwt. per acre. 

per cent. 

per cent. 

per cent. 

Unmanared. 

10 

6.8 

64.3 

••• 36.6 

Superphosphate only 
Superphosphate + sulphates 

13 

7.6 

55 9 

33.6 

of soda and magnesia 

17 

10.6 

62.7 

26.8 

Superphosphate + sulphates 





of soda and magnesia 4- 
sulphate of potash 

26 

16.9 

68.0 

14.6 


In this case it is seen that to maintain the yield and quality 
of permanent meadow land, potash is necessary as well as phos¬ 
phate, and that salts of soda and magnesia, while not so effec¬ 
tive as potash for this purpose, have still a definite value. 

When land treated with phosphates and potash is grazed, 
similar results are observed in the herbage. The larger growth 
and improved quality enable more stock to be carried, and the 
production of the pasture for milk and meat is increased. The 
results of a few experiments may be quoted:— 


Peoduotion of Milk. 


Ctfntrc. 

TreatimrU 
per Acre, 

No, of Seasons of 
Experiment. 

Increase per Acre per 
Season over no Manure 
Laiid. 




Actual gal. 

Per cent. 

Klonakilty 

10 cwt. slag 

3 

63 

21 

Agricultural 

School 

Klonakilty 

74 cwt. slag 

2 

102 

66 

Agricultural 

School 

Midland 

Agricultural 

College 

4 cwt. super¬ 
phosphate 

14 cwt. sulphate 
of potash 

4 

93 

58 

Harper Adams 
Agricultural 
College 

2i cwt. super¬ 
phosphate an¬ 
nually 

2J cwt. super¬ 
phosphate 

3 

33 

19 

Cockle Park, 

IJ cwt, sulphate 3 56 

ot potash annu¬ 
ally 

Production of Meat. 

Actual Increase 

Lire weight lb, 

10 cwt. slag 

32 

sheep grazing 

Saxmundham, 

applied on 

3 occasions 

10 pwt. slag 

21 

87 

300 

sheep grazing 

applied on 

2 occasions 

11 

62 

83 


lire experiments quoted above were costed and in every case 
the expenditure on manures was amply covered by the value 
of the extra produce. The slags used were of the high-grade, 
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high-soluble type, t.e,, containing from 80-40 per cent, of phos¬ 
phate, 80 per cent, or more soluble in citric acid. Under 
present conditions slags are often obtained containing only 
about 20 per cent, of phosphate. Some of these low-grade slags 
are as soluble as the old high-soluble slags, but others are 
distinctly less soluble in citric acid. It is often asked whether 
the same results can be expected from low-grade as from high- 
grade slags. A large amount of experimental evidence is 
accumulating on this point and the general indications are that 
the low-grade slags of high solubility are much the same in 
their action as the high-grade slags if applied at the same rate 
of phosphate per acre (e.g., 10 cwt. of a 20 per cent, slag pro¬ 
vides the same amount of phosphate as 5 cwt. of a 40 per cent, 
slag). The low-grade slags of low solubility have not usually 
come into action as quickly as the high-soluble types, and do 
best on peaty soils and in wet districts. 

Potash can be applied'to grass land more economically as 
muriate of potash or as the crude potash salts (kainit, sylvinite, 
etc.) than as sulphate of potash. The salts of soda, and in 
some cases of magnesia, which are introduced with the potash 
in the cnide salts, are valuable on grass land; and the potash 
itself is purchased at a lower unit price than in sulphate of 
potash. A rough scale of equivalent quantities of potash is:— 
1 cwt. sulphate of potash == 1 cwt. muriate of potash. 

„ „ „ ^ li cwt. 30-per cent, potash salts. 

„ „ „ “ 2J cwt. 20-per cent. French extra kainit. 

„ „ „ 4 cwt. 12i-per cent, kainit. 

Prices of Potash Manures.—There have recently been con¬ 
siderable differences in the unit value of potash in the various 
potash manures now available. These values'are obtained by 
dividing the price of the manure per ton by the percentage 
of potash contained, and represent the price of one-hundredth 
part of a ton f22.4 lb.) of pure potash (reckoned as K^O) when 
bought in the form in question. Thus muriate of potash con¬ 
taining 50 per cent, of pure potash has recently begn quoted at 
£7 15s. Od. per ton f.o.r. in Ix)ndon in 2-ton lots for cash. 
The unit value of potash in this form is therefore Yt^/=:3/1. 

When figures obtained in this way are used to compare potash 
manures in the same class, i.e ., containing similar amounts of 
potash in the same chemical form, they give a useful basis 
of valuation. The following were average prices in London 
for the week ending 6th December:— 
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Jfamire. 

Potash, 

Pries, 

Cost per Unit 
in London, 


Per cent. 

Per ton. 





£ 8 . 

s. 

d. 

Kamit . 

I2i 

2 6 

3 

7 

Kainit . 

14 

2 10 

3 

7 

♦Sylvinite. 

20 

2 15 

2 

\) 

Potash salts 

30 

3 16 

2 

0 

Potash salts 

20 

2 12 

2 

7 

Muriate ot potash 

60 

7 15 

3 

1 

♦Sulphate ot potash 

48 

- 10 15 

... 4 

0 


Certain forms of potash, however, are not interchangeable 
under all conditions, and in many cases the respective pro¬ 
perties of the alternatives should be taken into account as well 
as their unit prices. For example, 20-per cent, sylvinite is 
not as safe a manure for potatoes as sulphate of potash, and 
although it can be purchased at a cheaper unit price this would 
not be the deciding factor in buying. Some potash manures 
such as kainit and 20-per cent, sylvinite provide more common 
salt than those of higher grade arid the salt is of value to 
mangolds and grass. Some, such as ordinary kainit, contain 
in addition to common salt some sulphate of magnesia which 
appears to have value under certain conditions. 

The following are closely comparable within their sections 
on all crops and the unit values form a good guide on which 
to purchase:— 

(1) 124-por cent, kainit and 14 per cent, kainit ; 

(2) 20-per cent, sylvinite, 20-pcr rent potasli salts, and .‘iO-per < c*nt. 
potash salts. 

The following are closely comparable for all crops except 
potatoes and market garden crops:— 

(1) 50 per cent, muriate of potaali aixl 48-pci cent. Hiil|)lint(‘ of pot i-li. 

The following are roughly comparable within their sections 
on all crops, the unit values not being the only consideration, 
but should be regarded in the light of differences in composition 
between alternatives and of their different effects on special 
crops:— 

(1) 12i-per cent, kainit, 14-pei cent, kainit, 20-per cent, sylvinite, 20-per 
cent, potash salts, and 30-per cent, potash salts. 

(2) 48-per cent, sulphate of potash, and 50-per cent, muriate of potash. 

Of the lower grade manures it will be noticed that 80-per 
cent, potash salts are offered at an attractive unit price; and 
muriate of potash is also cheap and deserves attention in cases 
where it has been decided not to use sulphate of potash for 
TOtatoes, or where a concentrated potash manure is wanted 
for a mixture for cereals. 
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The most useful unit values from the farmer’s point of view 
are calculated on the cost of the manures when delivered on 
the farm. These are obtained by adding to the f.o.r. quotations 
the approximate charges for carriage and cartage (or to quota¬ 
tions at the farmer’s station, the cost of cartage): the price 
per ton on the farm is then divided by the percentage of the 
cx)nstituent in question. 

Basic Slag or Lime? —^Farmers often ask whether it is neces¬ 
sary to use lime on their land if the phosphates are supplied 
as basic slag. Slags contain a small amount of chalk and free 
lime, and also a larger amount of calcium silicate which has 
the same effect as chalk in the soil. The quantities of these 
substances vary in different slags, but the following rough 
figures calculated as chalk give an idea of what is usually 


found :— 


Present in Basic Slaq. 

EqairalerU CaJcuIafed as Chalk 

Chalk 1 


Quicklime) “ . 

. 5 per cent. 

Calcium silicate . 

. 45 ., .. 


Total 50 .. 


Tt will be seen that when slag is used an amount of basic 
material is left in the soil, which, reckoned as chalk, is equal 
in weight to about half the slag applied. By far the greater 
part of this is provided by the calcium silicate contained in the 
slag. Much arable land which is slightly sour, and carries poor 
crops in consequence, has a lime requirement of about 30 cwt. 
of chalk per acre. To sweeten such land In the application 
of basic slag is quite impracticable. If, for example, in a 
four-course rotation 6 cwt. of slag is applied to roots and a 
further 6 cwt. to clover, slag is being given at the rate of 
3 cwt., and chalk equivalent at the rate of about IJ cwt. per 
acre per annum. Dressings at this rate are not only in¬ 
sufficient to counteract even a slight degree of acidity, but will 
not supply enough chalk to replace the annual wastage through 
drainage and the interaction with artificial manures, which is 
estimated to be at least 5 cwt. of chalk per acre... One of the 
few advantages of using low-grade basic slags is that, in applj^- 
ing heavy dressings in order to provide the necessary phos¬ 
phate, correspondingly large amounts of chalk are being 
restored to the soil. 

Liquid Manure. —On farms where there are facilities for 
collecting liquid manure an application may be given to grass 
land at this time of the year. The liquid, consisting" of the 
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drainage from cow houses, stables, and manure yards diluted 
with rain water, is of very variable composition but has con¬ 
siderable manurial value, and its oonstituentB are present in a 
readily available form. 

As an average of 36 samples collected from Scotch farms 


Hendrick found that 1,000 
contained 

gallons 

(4| tons) of 

the liquid 


lb. 

Equivalent 

to 

lb. 

^ApproTimait 

value. 

Nitrogen (chiefly as ammonium wilts) 

20 

100 

Sulphate of 
ammonia 

12s. 

Phosphoric acid. . 

3 

— 

— 

Potash. 

46 

3 cwt, 

Kainit 

7s, 


Liquid manure is thei-efore relatively rich in potash and in 
nitrogen, but poor in phosphate, and against its manurial value 
of about 19s. per 1,000 gallons must be reckoned the labour 
involved in applying tons of liquid to the land. There is 
little risk of loss in applying liquid manure to grass land in 
winter. The potash is held in the soil til! the plant can use it: 
while the nitrogen, being largely in the form of ammonium salts, 
is also held until it is converted into nitrate; when the soil is 
warm enough for this to occur the grass is also capable of growth 
and takes up most of the nitrate as it is formed. Liquid manure 
has given good results on meadow land, whether applied in 
December or early spring. Tf is usual to cart out the liquid at 
iijtervals during winter and spring as the tanks are filled, giving 
two or three dressings each of about l.OOt) gallons per acre 
Nesillts obtained in Ireland, as an average of 54 experimenia 
on the hay crop, show that two applications of liquid manure 
■each of about 2.000 gallons, are as effective in the first crop as 
a heavy dressing of dung or a light and complete dressing of 
artificials. 


Manures per o/cre. 

No manure .. 

16 tons liquid manure (half in 
February, half in April) ... 
16tongdunff ... ^ 

1 cwf. nitrate of soda. 

2 cwt. superphosphate. 

2 cwt. kainit . 


Hay (cwt, per aere), 
44 

60 

61 

61 


Liquid manure is also a valuable dressing for catch crops 
•such as rye. oats and tares, etc., which are required to make 
quick growth in spring, for since they are usually taken on light 



1924.] 


Pbiobs op Abtifioial Mantjbes. 


959 


early land these crops respond well to a mixed nitrogenous and 
potash dressing of a quick acting kind. 


PRICES OF ARTIFICIAL MANURES. 


Note.—U nless otherwise stated, prices are for not less than 2-ton lots f.o.r, in 
towns named, and are net cash for prompt delivery. 



uirerage Price per Uni (luring 
week ending Veeemher 5th. 

Description 

Bristol! Hull 

1 ; 

L’pool 

L'ndn 

Cost per 
Unit at 
London 

t 

£ 8. l£ s. 

£ s. 

£ s. 

8. d. 

Nitrate of Soda (N. 15^ per cent.). 

13.15 13.16 

13.10 

13. 2 

16.11 

„ „ Lime (N. 13 per cent.) . 

Sulphate of Ammonia, ordinary 

... 


12.10 

19. 3 

(A. 25^ per cent.) 

IS II II neutral 

13.13* 13.13* 

13.13* 

13.13* 

(N)18. 2- 

(A. 26| per cent.) 

14.16* 14.16* 

i4.i(r 

14 16* 

(N)I4. 0 

Kainit (Pot. 124 cent.). 

... 


2. 5 

3. 7 

,, (Pot. 14 per cent.) . 

Sylvinite (Pot. 20 per cent.) 

2. 7 2. 6 

2.ib 

2.10 

3. 7 

... 

... 

2.15 

2. 9 

Potash Salts (Pot. 30 jier cent.) 

... 


3.15 

2. 6 

„ „ (Pot. 20 1 er cent.) . 


.. 

2.12 

2. 7 

Muriate of Potash (Pot. 50 per cent.) ... ' 

8. 5 7. 2 

810 

7.15 

3. 1 

Sulphate of Potash (Pot. 48 per cent.) 

13.10 

11.15 

10.15 

4. 6 

Basic Slag (T.l*. 35 per cent.) . 

... 


3.10§ 

2. 0 

„ „ (T. P, 30 per cent. ) 



2.17§ 

1.11 

„ „ (T.P. 26 per cent.) . 

2.13§ 2. b§ 


• •• 

„ „ (T, P. 24 per cent.) . 

2. 9§ 1.18§ 

2.”b§ 


• • • 

„ „ (T. P. 20-22 per cent.) . 

... 1.13§ 



2. 3 

„ „ (T.P. 18 per cent.) 

2. ^ ... 

l.i5^ 



Superphosphate (S.P. 35 percent.) 

3,13 

3. 7§ 

3. 6 

1.1*6 

„ (S.P. 30 per cent.) 

3. 6 3 2 

3. 0§ 

3. 0 

2.0 

Bone Meal (A. 44 . T.P. 45 per cent.) 

9.10 8. 5 

9. 0 

8. 2 


Steamed Bone Flour (A. 1. T.P. 60 per cent.) 
Fish Guano (A. 9-10, T.P. 16-20 per cent.)... 

6. 5 6. 6t 

6.10 

6. 5 


12.15 , ... 

12.10 

•• 

... 


Abbreviations: N.—Nitrogen ; A.=Ammonia ; S.P.==Soluble Phosphate; T.P.»« 

Total Phosphate; Pot.«= Potash. 

* Delivered in 4-lon lots at purchaser's nearest railway station, 
t Dcliveretl (within a limited area) at purchaser's nearest milway station. 

§ Prices include cost of carriage from works to town named. Hull prices include 
delivery to any station in Yorkshiie ; London prices include delivery within a 
limited area. Cost to purchasers in other districts will be greater or less according 
to the distance of different purchasers from the works. 
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MONTHLY NOTES ON FEEDING 
STUFFS. 

E. T. Halnan, M.A., Dip. Agric. (Cantab.), 

Animal Nutrition Institute, Cambridge University, 

Brewery and Distillery By-Products. —In the manufacture 
of beer, by-products arise which have a distinct feeding value 
for farm animals, and find a ready sale in most markets. 

In beer brewing the barley is soaked in water, germinated 
and killed. The sprouts that are removed in the process are 
known as malt culms, the residual grain forming the malt of 
commerce. The malt is then digested in water, the liquid that 
results being separated from the grain residues, which are dried 
and form the dried brewers’ grains. The liquid is then boiled 
with hops, cooled, and the hops separated. These spent hops, 
after drying, form the basis of several compound feeding stuffs 
now on the market. Spent hops, apart from a possible 
medicinal value, are of no value to the stock feeder. The 
filtered liquid is now fermented with yeast, cleared and is ready 
for cashing or bottling. The yeast that arises finds its way 
on the market as brewers* yeast, and is a very valuable feeding 
stuff. 

Malt Culms. —Malt culms contain ‘20 per cent, digestible 
crude protein, 12 per cent, of which is true protein, and has a 
starch value of 48,4. Its nutritive ratio is 1: 3. A good sample 
should be dry, light yellow in colour and pleasant smelling. 
It is a good food for all classes of stock, and is easily digested. 
Malt, culms are generally fed dry to horses, but are best soaked 
or scalded for other stock. They may be fed up to 6 lb. daily 
to horses, 8 lb. daily for cows and fattening cattle, up to ^ lb. 
to sheep, and up to IJ lb. to pigs. Owing to the tendency 
of malt culms to become damp and go mouldy, care must be 
exercised to store them in a dry place. 

Brewers’ Grains. —Brewers’ grains are of value for all classes 
of stock and can be fed wet or dry. In a wet condition the 
difficulty of cartage restricts their use to those farms situated 
near the brewery, except where special provision exists for 
keeping the grains. By means of cemented pits, and by the 
use of a little salt, brewers’ grains may be kept in excellent 
condition for months, and pits of this, description are in common 
use in the west country and in some parts of Kent. Dairy 
cows may be fed up to 80 lb. daily of the wet grains and pigs 
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DVSOBXPTION. 

Trios 

per 

Price per 

Hoauriol 

Veins 

iS. 

£ R. 

Cost of 
Pood 
Voloeper 

Bteroh 

Bqniv. 

H 

PH 


Qr. 

s. lb. 

Owt. 

s. 

Ton. 

£ «. 

£ K 

l^b. 

iiviw, 

e. 

Bqulv. 

d. 

Wheat, British - 



10/8 

10 5 

0 

16 

9 9 

71*6 

2/8 

1-48 

Barley, British Feeding 

— 

— 

9/8 

9 5 

0 

12 

8 13 

71 

2/8 

1*29 

„ Canadian No. 4 









Western 

32/. 

400 

91- 

9 0 

0 

12 

8 8 

71 

2/4 

1*26 

„ Persian - 

80/6 

400 

8/6 

8 10 

0 

12 

7 18 

71 

2/8 

1*20 

Oat^ English, White - 

— 

— 

10/6 

10 10 

0 

14 

9 16 

59*5 

3/4 

1-78 

,, ,, Black and 










Grey - 


— 

9/- 

9 0 

0 

14 

8 6 

69*6 

2/9* 

1‘47 

,, Scotch, White 

— 

— 

10/6 

10 10 

0 

14 

9 16 

69*5 

3/4 

1*78 

„ Canadian No. 2 









Western 

29/9 

320 

10/6 

10 8 

0 

14 

9 11 

59 5 

.4/3 

1-74 

M », No. 3 „ 

27/3 


9/6 

9 10 

0 

14 

8 16 

69*5 

2/11 

1'66 

„ American 

24/0 

)) 

8/6 

8 8 

0 

14 

7 14 

69*6 

2/7 

1 88 

Maize, Argentine - 

42/- 

4b0 

9/10 

9 17 

0 

13 

9 4 

81 

2/8 

1-20 

„ South African - 

4U/fi 

II 

9/6 

9 8 

0 

13 

8 16 

81 

2/2 

1-16 

Beans, Bangoon • 



8/- 

8 0 

1 

lit 

6 8 

67 

1/11 

1-08 

Peas, English, Maple • 


— 

14/6 

14 10 

1 

8 

13 2 

(>9 

8/10 

2-06 

„ .lapanesc 

— 


26/0 

25 0 

1 

8 

23 12 

69 

0/10 

8-60 

Millers’ Offals 

Bran, British • 

_ 

_ 

_ 

7 6 

1 

7 

5ft' 

45 

2/7 

1*88 

,, Broad - 

— 

— 

— 

8 6 

1 

7 

6 18 

45 

3/1 

1*66 

Middlings, Coarse, 
British 

_ 



8 10 

1 

2 

7 8 

64 

2/4 

1-25 

Meal, Barley 

— 

— 

— 

10 6 

0 

12 

9 13 

71 

2/9 

1*47 

„ Maize- 

— 

— 

— 

11 0 

0 

13 

10 7 

81 

2/7 

1-38 

„ „ S. African- 

— 

— 


9 3 

0 

13t 

8 9 

81 

2/1 

1-12 

„ „ Germ 

— 

— 


!0 10 

0 

19 

9 11 

85*3 

2/H 

1*20 

„ ., Gluten-feed 

— 

— 

— 

1 8 15 

1 

7 

7 8 

76-6 

1 /n 

1-08 

,. Locust Beau 



— 

1 8 10 

0 

9 

8 1 

71-4 

2/3 

1’20 

„ Bean - 

— 


_ 1 

12 10 

1 

12 

10 18 

67 

3/^ 

1-74 

„ Fish • 

— 

— 

— 1 

20 0 

4 

6 

15 14 

6a 

6/11 

3-17 

Linseed 

_ 

— 

— 

23 6 

1 1 

11 

21 14 

119 

3/8 

1*96 

„ Cake, English 



1 







. »7o Oil 

— 

— 


14 0 

1 

18 

12 2 

74 

.3/3 

1-74 

Soya Bean Cake 67* Oil 

— 

— 

— 1 

12 0 

2 

14 

9 () 

69 

2/8 

1-43 

CottonseedCake,English 
S*7BOil 

— 1 

1 _ 

1 

8 2 

1 

16 

6 7 

42 

3/- 

1-61 

„ „ Egyptian 










647oOil 

— 

— 

— 

7 17 

1 

15 

6 2 

42 

2/11 

1-66 

Decorticated Cotton 










Seed Meal 7'/. Oil - 

_ 

— 

1 — 

13 10 

2 

I4t 

10 16 

71 

3/1 

1*65 

Coconut Cake 6V Oil - 

_ 


1 — 

9 10 

1 

11 

7 19 

73 

2/2 

1-16 

Palm Kernel Cake 67„ 



1 







Oil - 

__ 



6 12 

1 

3t 

6 9 

75 

m 

0*76 

Palm Kemal Meal 27^ 



1 






Oil - 

— 

— 

— 

6 12 

1 

4 

4 8 

71*3 

1 3 

0*67 

Feeding Treacle - 

— I 

— 1 

— 

6 16 

0 

8 

6 7 

51 

2/6 

1*34 

Brewers’Grains:— 





i 





Dried Ale 

— 

i — 1 

1 _ 

8 2 

1 

4 

6 18 

49 

2/10 

1*62 

„ Porter - 

— 

— 

1 — 

7 12 

1 

4 

^ 8 

49 

2/7 

1 1*38 

Wet Ale - 

— 


— 

1 16 

0 

9 

1 7 

16 

1/10 

0*98 

„ Porter - 

— 

I — 

— 

1 13 

0 

9 

1 4 

15 

1/7 

0*85 

Malt Culms • 

— 

— 

— 

i 7 10 

1 

14+ 

6 16 

48- 

mm 

1*48 


t i.t Liyerpool. 


NOTV.—Tbfl prioM quoted above repmoent the average prioee at which actual whotaMil 
troneactioDi have token place in London, unlees otherwise stated, and refer to the price ex miU er 
store. The prices were current at the end of November and ore, os a rule, considerably lower Hhtrn 
the prices at local oonntry markets, the difference being due to oorrioge and dealers’ oommissifl*. 
Buyers can, however, easily compare the relative prices of the feeding stuffs on offer at their loeol 
market by the method of oolcnlatlon used in these notes. Thus, suppose coconut coke is offered 
loooUy at £10 pertoo. Its mannxiol value is £1 Us. per tom The food value per ton is therefore 
£8 98. per ton. BMding this figure by 78, the starch equivalent of cooonut coke os given in 
the table, the cost per nut of stv^ equivolmat is Ss. 4d. Dividing this again by 82*4, the nombHr 
of pounds of storoh equivalent in 1 unit, the cost per lb. of starch equivalent is I’QM. A similar 
oafoulation wfll show the relative cost per lb. of starch equivalent of other feeding stufni on thAinaio 
local market. From the results of such calonlations a buyer can determine whicm feedingstuff given 
him the best value at the prices quoted on his own market. The monurfol voloeper ton figures ore 
calculated on the basis of the following unit pricesN, 18e, 2d.; PtOg, 4s.; K«0,2s. 6d. 
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may be given np to 2^ lb. per 100 lb. live -weight. It is not 
customary to feed wet grains to other classes of stock than pigs 
and cows. 

Dry brewers’ grains, which contain 18 per cent, digestible 
protein, have a nutritive ratio of 1:4 and a starch equivalent 
of 48.8. With horses, half the oat ration may be replaced by 
dried grains with advantage, sheep may be given up to 1 lb. 
daily, and cows and fattening cattle may be given up to 6 lb. 
daily. Dried grains contain too much fibre to render their use 
with pigs profitable. 

Dried Teast. —Brewers’ yeast in a dried form is a valuable 
feeding stuff. The wet yeast is dried on rollers, and comes 
off in the form of reddish brown light flakes. Dried yeast is a 
piotein-rich feeding stuff, and contains 42 per cent, digestible 
protein, has a nutritive ratio of 1:1, and a starch equivalent 
of 67.2. It is of particular value for young growing stock. 
Owing to its richness in protein it should never constitute more 
than 10 per cent, of the total meals or cakes fed in the ration. 
It is inadvisable to mix it with sugary foods, unless a guarantee 
has been given that the process of manufacture has resulted in 
the death of the enzyme which causes fermentation to set up 
when yeast is added to sugary materials. 

Farm Values. 


OROPa 

Mar tot 
Value per 
lb. S.B. 

value 

per 

unit 

S.B. 

«.d. 

Starch 
Equivalent 
per 100 lb. 

Pood ^Manuiial 
Value per Value per 
Ton. Ton. 

£ e. £ 8. 

Value per 
T<mon 
Farm. 

£ K 

Wheat. 

1-16 

2 2 

71 *6 

7 15 

0 16 

8 11 

Oats. 

1-16 

2 2 

69‘6 

6 9 

0 14 

7 3 

Barley . ^ - 

M6 

2 2 

71-0 

7 14 

0 12 

8 6 

Potat^ . . - - 

1-16 

2 2 

18-0 

1 19 

0 4 

i 2 3 

Swedes - - - . 

1*16 

2 2 

7-0 

0 15 

0 2 

1 0 17 

Mangolds ^ . 

1*16 

2 2 

6*0 

0 13 

0 3 

0 16 

Good Meadow Hay - | 

1-62 

2 10 

31*0 

4 8 

0 14 

5 2 

Good Oat Straw • - - i 

1-62 

2 10 

17*0 

2 8 

0 7 

2 15 

(3k>od Clover Hay - - ' 

1-52 

2 10 

32*0 

4 11 

1 0 

6 11 

Vetch and Oat Silage - 

1-34 

2 f> 

14*0 

; 1 16 

0 7 

2 2 









1924.] 


Janxjaby on the Fabm. 


968 


JANUARY ON THE FARM. 

J. E. Bond, M.Sc., N.D.A. (Hons.), 

Agricultural Organiser for Derbyshire. 

Weather. —^Janua<ry is usually the coldest month of the year. 
It has been in this month that the severest frosts have occurred, 
the Thames.having been firmly frozen over on a number of 
occasions recorded in English history. Likewise the most 
memorable snowstorms have been experienced in the first few 
weeks of the year. The temperature of the air and of the top 
soil is for the greater part of the time below that at which 
appreciable plant growth can take place, and the duration of 
bright sunshine is at its minimum—about one-fifth of the figure 
for May. January is the middle period of what farmers call the 
dead season, when grass, com and all other outdoor vegetation 
are practically at a standstill. 

In recent winters the wetness of January weather has been 
more in evidence than its normal low temperature. In most 
districts the January rainfall is high compared with that of 
the next two months, and owing to this, coupled with the little 
evaporation that takes place at this season, the land usually lies 
wet and sodden, the arable unfit for tillage operations and the 
grass land too soft to permit carting on it. Short spells of 
cold dry weather or black frost are appreciated by farmers, but 
tradition condemns conditions mild enough to allow the grass to 
resume growth in this month. , 

Sowing Wheat and Oats. —November and—to the time of 
writing—December have not favoured sowing operations, and the 
area intended for winter cereals has not been completed. After 
the middle of January wheat seeding may be resumed at the 
first opportunity when the soil is dry enough. The ordinary 
winter varieties such as Standard Eed and Victor may be sown 
in preference to spring wheats, but unfortunately there is no 
experimental evidence on which to base a recommendation of 
any particular variety for drilling at this time of the year. 

The depth of sowing is an important factor affecting the 
success of corn sown during the colder months. Shallow covering 
ensures an earlier and thicker plant than is obtained with deep 
drilling, and the risk of throwing out by frost is reduced rather 
than increased. Birds often trouble late sowings, especially after 
the seed has sprouted; but taking all things into consideration 
it is unadvisable to driU deeper than is necessary just to cover 
the seed—a depth of about one indr should be aimed at. 

F 
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Occasionally very good crops are obtained from January 
sowings. For instance, last year a friend of the writer’s drilled 
Hquarehead’s Master on 17th January, adopting the advice as to 
shallow covering. In the previous season the land had grown 
esurly potatoes followed by a catch crop of marrow-stem kale. The 
wheat came well, stooled out thickly and was ready for cutting 
at the ordinary time; it was estimated at about 6 qr. per acre 
by the judges of a competition for which the farm was entered. 
Nevertheless it cannot be contended that January ‘is a good 
sowing month for most parts of England; in many districts 
the risk of failure would be high and good results could be 
obtained only when the season happened to be unusually favour¬ 
able. The lowest temperature at which wheat will germinate 
is 87° to 39° F., while the mean temperature in January at a 
selection of places is:—^York 37.9°, Nottingham 87.6°, Cam¬ 
bridge, 37.0°, I/landudno 41.4° and Plymouth 42.2° F. The 
daily temperature fluctuates about 5° above and below the mean, 
BO that normally growth could be only intermittent at most 
places during this month. 

Only good bold seed should be used for sowing at a time 
when the food reserves in it are likely to be fully needed; and 
it is desirable to sow about a bushel per acre more than is 
necessary in October, not only because of the greater mortality 
but also because the January sowing has missed the tillering 
which goes on in the milder weather of October and early 
November. 

It is an accepted principle in farm management that the 
first chance should be taken. This rule is applied to seeding 
operations in the old saw “ Sow when you can and wait when 
you must.” Accordingly many farmers will take any oppor¬ 
tunity which dr\" weather may afford to sow winter oats this 
month. Winter oats require about one degree higher tem¬ 
perature for germination than wheat, and in districts where 
wheat may be sown in January winter oats are not commonly 
sown till February. In this connection it is perhaps noteworthy 
that greys are hardier than blacks. As to the hardiness of the 
whites recently introduced, there is as yet little experimental 
evidence. In 1922 the writer saw a nice piece which had been 
sown in January, and last season a fairly good crop which had 
been sown in February. 

Ploughing. —^lieas intended to be followed by spring oats are 
very commonly ploughed in January. Where broadcasting is 
practised, the lea furrow i% turned with a long breast and the 



1924.] 


January on the Farm. 


965 


ordinary dimensions of the slice are 8 in. by 6 in. In order 
that seed may not fall through the bottom of the seams and 
be lost, the work must be straight and of uniform depth— 
crooked or wavy slices do not fit together properly but leave 
crevices—and the furrows must be packed together. Where 
the ploughing has been well performed, the corn yields fully 
as well g^s drilled crops. 

Where the corn following ‘‘seeds” is to be drilled, the 
ploughing may be performed more expeditiously with a digger 
or semi-digger. In this case also, since there is no need to 
preserve an ” arras ” or crest to provide covering for the seed, 
the turf can be better buried; and, where ploughing can be 
done earlier, the work need not be delayed till after Christmas 
for fear of the grass growing through the seams. 

Corn stubbles still unploughed at this date are in most cases 
those of the last crop in the rotation and therefore coming 
green-crop or bare-fallow in 1924 : the rules of good husbandry 
allow of the presence of a reasonable quantity of weeds at this 
stage in the cropping, as the land will be cleaned before 
another crop is sown. Stubbles intended to be bare-fallowed 
in 1924 are better left unploughed for another month or two, 
as in this case it is undesirable to obtain a frost mould. The 
stubliles intended for roots should, of course, be turned over 
as soon as practicable. 

In dealing with a twitchy piece of land, particularly where 
the weedy growth is confined to the top few inches, there are, 
at this time of the year, two alternatives:—(1) To plough 
shallow, leaving the weeds near the surface with a view to their 
easier eradication in spring before a second and deeper plough¬ 
ing; (2) To plough deeply, using a digger and large skim 
coulter, burying the weedy layer in the hope of killing and 
rotting it. The choice will be determined by conditions. On 
fairly heavy land the second method is preferable, partly 
because on heavy soils a second ploughing late in spring should 
be avoided, and partly because this class of work really does 
kill twitch on heavy land, provided that the ploughing is 
eflScient in the matter of placing the weeds out of reach of light 
and air. On lighter land the second method would not be 
good, because the weeds would grow through the deepened 
layer and then be more difficult to extract. Also in this case 
a second ploughing does not hopelessly destroy the tilth : where 
moisture conditions will not allow of a second ploughing in 



966 


Glban liTn.g PBODUonoN. 


[Jak., 


spring, the necessary depth of tilth can on light land be obtained 
by successive operations with the cultivator or spring tooth 
harrow. 

Bozilig Seed of Late Potatoes. —Second early and late 
varieties if not already bought should be ordered now, and the 
former should certainly be boxed by the end of the month. 
As regards late potatoes, boxing is not the rule, although it 
would seem that there is a good case for the extension of the 
practice. Timely boxing usually increases the yield oi ware by 
about IJ tons per acre; and, as “rogues” and “duds” are 
shown up by their sprouts or by the absence thereof, the crop 
planted with sprouted seed can be purer and more regular than 
it might otherwise be. Where planting was necessarily late, 
the advantage of proper and timely boxing might be tons 
per acre. On the other hand, with early planting, seed taken 
direct from the pit may yield almost as well as boxed seed. 
The virtue of boxing is not confined to the preservation of the 
first sprout; apparently the wilting of the setts in the boxes 
is advantageous. 


One of the chief characteristics of the London Dairy Show 
last October was the great display of special utensils and 
machinery designed to help in the produc- 

Prodiietion Certified and other designated milk. 

The view held by many authorities that 
such milk is to be the milk of the future received support from 
the fact that in the Main Hall of the Show in a very prominent 
position there was a Stand under the joint auspices of the 
Ministry of Agriculture, the British Dairy Farmers’ Associa¬ 
tion and the National Institute for Eesearch in Dairying, 
Beading. At this Stand three demonstrations were given daily 
with the object of showing not only to producers, but also to 
the general public, how Certified Milk is produced. 

-In England alone there are at present nearly 150 producers of 
Certified, Grade-A (Tuberculin-tested) and Grade-A milk. This 
number is gradually increasing and it is hoped that in course 
of time there will be available an am^de supply of the very 
cleanest of raw milk. Farmers will produce it if the public 
demands it. Greater care, and incidentally greater expense, 
are needed for its production than for ordinary milk, and hence 
its cost to the consumer is somewhat higher, but since such 
milk will keep sweet, even in the hottest of weather, for a long 
period, it is in the end the cheapest milk to buy. 
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The Stand was divided into three sections. One section was 
allotted to two cows, the next represented the room where 
the washing and sterilising of utensils takes place, and the 
third where the milk is cooled and bottled. At each demon¬ 
stration the essentials of clean milk production were carefully 
explained. 

Special buildings and stall fittings are sometimes an advan¬ 
tage, but cleanliness in all things must be the watchword; 
without cleanliness Certified Milk cannot be produced. The 
cow must be both clean and healthy, and the cowshed clean, 
well ventilated and well lighted, for sunlight kills germs. The 
flanks and udder of each cow should first be washed and then 
wiped with a clean cloth. The milkers must be scrupulously 
clean; they must wash their hands before milking and milk with 
dry hands. A great advantage is the use of a Davis or similar 
small-mouthed milking pail, into which dust is less liable to 
fall than into the ordinary pail. Immediately after milking 
the milk should be removed from the cowshed to the dairy, 
and there strained and cooled to as low a temperature as 
possible. It should then be run into bottles, which have pre¬ 
viously been sterilised; these should then be capped and sealed 
and kept in a cool room. All utensils must be carefully washed 
and then sterilised. They should be sterilised again immediately 
before use. 

While all this was being carefully explained by the Demon¬ 
strator, the cows were milked, and the milk strained, cooled, 
and bottled, as would be done on a certified milk farm. Both 
the milker and dairymaid wore white overalls. 

The growing popularity of this kind of milk was evidenced by 
the crowds that assembled in front of the Stand, some time 
before each demonstration was timed to take place. In the 
intervals, too, the demonstrator and his assistants, as well as 
the Ministry’s representative, were assailed with questions 
dealing with the problems of producing Certified Milk. 

This is a phase of dairy farming that has come to stay, and 
it is to be hoped that it will lead to a greater consumption of 
milk, especially by children. This, in turn, will improve the 
national health for, taking bulk for bulk, no other drink in 
the world contains so much nourishment as is to be found in 
milk. 
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A ooTJBSB of instruction in the production and handling of 
milk will be held at University College, Reading, from Wed- 

SbOrt Oolint Saturday aSrd 

in f!iaaw Turn^ February, 1924. The course is intended 
Pmdiietlon primarily for dairy instructors and instruc¬ 
tresses, but other students will be admitted 
if the limited accommodation (24) will allow. Applications for 
admission to the course should be made in the first instance to 
the Dean, Faculty of Agriculture and Horticulture, University 
College, Reading, and intending students should be prepared 
to commence work at 9.0 a.m. on Wednesday, 30th January. 

The fee for tuition for the three weeks will be £5, which 
must be paid to the College Office. 

Lectures will be given on milk production and supply, 
chemical composition of milk, and diseases of cattle affecting milk 
supply; and demonstrations of practical bacteriology in connec¬ 
tion with the handling of milk will he arranged. Excursions will 
be arranged to well-known dairy farms, factories and depots, but 
the travelling expenses in connection therewith are not 
included in the tuition fee. 

The College cannot undertake to arrange residence for 
students, but will give all possible assistance and advice 
thereon. Students are advised to take bicycles with them. 


Iiusect Pest 
Control. 


Curiosity has been expressed as to a recent notice in the 
Press referring to a consignment of earwigs sent from this 
country to New Zealand to destroy bacteria. 
Such a statement would probably fill the 
residents of New Zealand with misgiving, 
as the earwig is already a pest there to an extent unknown 
in this country. The truth is that the recent consignment to 
New Zealand consisted of the pnparia of parasites of the ear¬ 
wig, and in some cases the earwigs themselves with the para¬ 
sites inside them. These earwig parasites do not occur in New 
Zealand, and it is hoped that they will increase and multiply 
there at the earwigs’ expense and so form a natural control 
of that pest The earwig itself, being an insect which has been 
accidentally introduced into New Zealand, possesses no natural 
enemies sufficient to keep it in check and maintain a balance. 
Hence the need for the measures which are here outlined. 

The earwig parasites are being bred and despatched to New 
Zealand by the Rothamsted Experimental Station, acting on 
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behalf of the Imperial Bureau of Entomology. This Institution 
is also breeding Ichneumon Fly parasites of the Pear Slug- 
worm for introduction into New Zealand. 

Great Britain is receiving her share in the exchange of 
beneficial insects between countries. From a small amount 
of material received from France last spring, some thousands 
of cocoons of a Chalcid Fly known as Aphelinus mali have 
been raised at the Ministry of Agriculture’s Pathological 
Laboratory at Harpenden for distribution to a few chosen 
places over the country next year, which will become distri¬ 
buting centres in their turn. This Chalcid Fly is a parasite 
of the Woolly Aphis or American Blight, against which, if it 
can be successfully established, it should prove a valuable con¬ 
trolling agent. The Fly was at first thought to confine its 
attentions entirely to Woolly Aphis, but from information 
recently received from other countries where its introduction 
has been accomplished, some other kinds of “greenfly” or 
aphides are falling a victim to it—a point which may add to 
its usefulness. 

It is practically impossible to increase artificially the numbers 
of a beneficial insect which is either indigenous to, or has been 
long established in, this country, as its position in the insect 
world is stabilised; hence the reliance on new introductions. 
Oiir ladybirds are instances of very beneficial insects, which, 
however desirable it may be to increase them by artificial 
means, offer little hope of an attempt to do so being successful. 

* m * * * 


The Ministry of Agriculture and Fisheries (acting on behalf 
of the War Office) gives notice that a Show of Thoroughbred 
. Stallions will be held, in conjunction with 
•nil hh <1 Hunters’ Improvement and National 

at n?** oJ* Light Horse Breeding Society, at the Eoyal 

t Agiicultural Hall, Islington, on March 4th, 

lor 18Z4. jg 24 . 


A Challenge Cup presented by H.M. The King will be awarded 
for the Champion Stallion in the Show; and a Gold Medal will 
be awarded by the Ministry to the owner. Sixty King’s Premiums 
(including twelve Super-Premiums) will also be offered for award 
by the Ministry. 

In addition to the King’s Premiums, a very limited number 
of War Office Premiums will be available for award on the 
recommendation of the County Horse Breeding Committees. 
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These awards will not be made, however, until the routes of 
the King’s Premium stallions have been arranged. 

Copies of the Begulations governing &e award of the 
Premiums can be had on application to the Ministry. 


Thb Ministry has arranged for the collection of a set of lantern 
elides on poultry subjects for the use of county poultry instructors 
Iiantem simm others engaged in lecturing on poultry- 

on Poultrv Some 120 of the most important 

Subleets slides have already been made, and the 
* * series will be added to as opportunity occurs 

for securing suitable subjects. 

Any of the slides can be obtained at lOd. each, and a list of 
the subjects illustrated will be sent to any poultry instructor 
desiring to purchase them. Explanatory notes in connection 
with these slides are being prepared by the Ministry and will 
be issued as soon as completed. 


• » • • • 

Foot-and-Mouth Disease.—All restrictions imposed in connection 
with the outbreaks at Mordon,'Surrey; Dean, Beds; Withernsea and Bridlington, 
Yorks, have been withdrawn. 

The area8.in Bucks and Kent to which restrictions were applied on account 
of .the outbreaks near Wendover and Birchington respectively have been 
contracted. 

Statement as to the number of outbreaks of foot-and-mouth disease from 
17th November to 12th December (inclusive). 

Counties. Counties. 


England and Wales, 


Salop 

.33 

Buckingham 

1 

Stafford 

10 

‘ Chester 

409 

Warwick 

3 

Denbigh 

30 

Worcester 

10 

Derby 

6 

Yorks, N.R. 

5 

Durham 

71 

Yorks, W.B. 

23 

Flint 

13 

^Scotland, 


Gloucester 

30 

Aberdeen 

3 

Kent 

1 • 

Ayr 

3 

Lancaster 

17 

Dumbarton 

16 

Leicester 

7 

Kinross 

1 

Lines, Lindsey 

1 

Lanark 

10 

Monmouth 

1 

Perth 

2 

Northumberland 

45 

Renfrew 

10 

Nottingham 

1 

Stirling 

5 



Total 

766 
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General RestrictionB .—Until the 22nd November, on which date the 
Ministry learnt of the infection of the Newcastle loading doctcs and market, 
the Ministry pursued its usual policy of imposing restrictions over a radius of 
15 miles from any new centre, with extensions in the case of those centres in 
which the disease had spread. The danger of a widespread infection 
resulting from the infection at Newcastle rendered more drastic measures- 
necessary, and on that date the Ministry made an Order entirely prohibiting 
the movement of stock into, within or through, a large area stretching from 
the Clyde to Thames and Severn, but excluding Wales. This Order was 
quickly modified so as to provide for necessary movements of animals by 
licence, and the holding of fat stock markets with veterinary inspection, the 
main objects being (a) to stop entirely all store stock markets, and (b) to 
prevent general long distance movements except under control. 

On Ist December this Order was replaced by a new Order, the Great 
Britain (Foot-and-Mouth Disease) Order of 1923 (No. 5), which revoked 
ah the existing Orders except the Scottish Orders and the North Midlands 
(Cheshire group) Orders, and divided the area to which restrictions were applied 
on the 22nd November into (a) 11 infected areas surrounding the actual centres 
of disease, and (b) a controlled area comprising the remainder of the district 
subject to the Great Britain Order. 

Provision was made in this new Order for the movement by licence of the 
Local Authority into and within these areas of store as well as fat stock to 
supply the needs of the population and of the farmers, but no movement was 
allowed out of the infected areas. Markets and sales were, as l)efore, confined 
to fat stock intended for immediate slaughter and to displenishing sales of 
animals on farm premises. No licence was permitted to be granted under the 
Orders for any movement within two miles of an infected place and no fat 
stock market was allowed to be held wdthin 5 miles of infected piemises. 
Subsequently movement of fat stock only was permitted from one Infected 
Area to a slaughterhouse in another Infected Area. 

In view of the freedom of the greater part of the Controlled Area from 
outbreaks of the disease, it was decided to remove all restrictions therefrom as 
from the 15th December. 

Imported Animals, —It was also considered desirable as a precautionary mea¬ 
sure to prevent the risk of the spread of disease from store markets by the 
movement of imported animals from market to market to provide that no licence 
shall be granted for the movement of impoited animals direct to an authorised 
market from a lauding place, but only (1) direct to a slaughterhouse or (2) 
direct to private premises for detention thereon for a period of fourteen days, 
instead of for the period of six days presciibed by the previously existing 
Orders. This was effected by the Imported Animals Order of 1923, which 
came into force on the 19th November. 

Summary ,—The number of outbreaks from the period 27th August to the 
12th December now totals 1,074, affecting 28 counties in England, 2 in Wales, 
and 9 in Scotland. 

The numbers of animals slaugtered, or authorised to be idaughtered, to 
12th December were 35,323 Cattle, 16,2^ Sheep, 19,448 Pigs and 31 Goats. 

o o • o « ♦ 
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AGRICULTURAL RETURNS OF 
ENGLAND AND WALES, 1923. 

PRODUCE OF CROPS. 

The following Preliminary Statement issued on 24th Noveraber last 
shows the estimated total produce and yield per acie of the Potato and 
Root Crops in England and Wales in 1923, with comparisons for 1922, and 
the average yield per acre of the ten years 1913-1922. , 


Crops. 

Estimated Total 
Pnxluce. 

Acreage. 

Estimated Yield 
per Acre. 

Average 
of the 
Ten 
Years 
1913-22. 

1928. 

1922. 

192S. 

1922. 

1928 

1922. 

Tons. 

71 

13-3 

20-3 

1 

Potatoes - 
Turnips & 
Swedes - 
Mangolds - 



Acres. 

466,658 

868,429 

401,447 

Acres 

501,177 

819,686 

421,388 

Tons. 

69 

12‘6 

17*8 

2'ons. 

6-2 

12-4 

18-9 


Potatoes .—Potato planting was rather late in 1923 as spring work generally 
had been delayed by rainy weather and the difficulty in working heavy land. 
Planting was done with the soil cold and the crop cami3 up slowly, whilst 
earlies were cut by May frosts in most parts of the country. The weather 
early in the season was not very favourable to growth, but the rains of 
August and September were beneficial. In the north-west and in Wales, 
however, the continuous autumn rains caused many tubers to rot before lifting. 
Moat of the crop has been stored in dirty condition, but the quality is fairly 
good as a rulo, though the tubers are small. The total production of potatoes 
on agricultural holdings in England and Wales is estimated at 2,756,000 tons, 
as compareil with 4,012,000 tons last year, and 2,958,000 tons in the very dry 
year 1921. The average yield per acre is estimated at 5*9 tons, or IJ tons less 
than the very high figure of last year, and one-third of a ton below the average 
of the ten years, 1913-22. Yields are below average in most counties, but of 
the chief potato-growing districts Lancashire has the must unsatisfactory 
crops, the yield in that county being one ton below average. In the Uolland 
division of Lincolnshire and in the Isle of Ely yields were only one-fifth of a 
ton below average. 

Turnips and Swedes .—The dry spell of weather in June and July, which 
was experiencecyn most parts of the country, had a bad effect on turnips and 
swedes. Sowings of turnips were delayed in many districts and plants of 
swedes and turnips were often patchy, while in a few districts there were 
many complete failures. In the north conditions were more favourable and a 
good plant was obtained. Very fair growth was made in the late summer and 
autumn, but in the eastern and midland counties swedes suffered from mildew. 
The average yield over the whole country is estimated at 12’6 tons per acre, 
which is three-fourths of a ton less than last year, but one-fifth of a ton above 
average. Crops are well over average in the north, and poorest in Oxford, 
Essex and West Suffolk, where there were many complete failures. The 
eatimated total production of 10,828,000 tons is very little less than last year, 
the acreage having been increased. 
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Mangolds .—^Tlie sowing of mangolds was late owing to the land requiring 
much work to obtain a satisfactory seed bed, and germination, though usually 
regular, was slow. After coming through, the plant remained almost at a 
standstill for some weeks, as a result of the cold weather, and continued back¬ 
ward throughout the season, so that the roots are small. An unusually large 
proportion ran to seed. Yields are light in all parts of the country, but are 
relatively poorest in the north and south-west. The average yield per acre 
over the whole country is estimated at 17*3 tons, or If tons under average, and 
3 tons less than last year, whilst the estimated total production, 6,956,000 tons, 
compares with 8,560,000 tons in 1922, and 7,583,000 tons the average of the 
ten years, 1913-22. 

In most districts supplies of winter keep for live stock will be suflScient, 
any shortage of roots being counterbalanced by the large stocks of hay. In 
the hill districts of Wales and the north-west of England the position is not 
satisfactory, as in these areas supplies of hay are short, much of the crop 
being spoiled by the wet weather and large areas were never cut. 

Dairy Exhibition at Milan.— A notice was issued in October last, 
that an exhibition under the auspices of the Italian Government would take 
place in Milan in November. The Exhibition was to include all the products 
of milk, and types of machines, utensils and other articles used in connection 
with the dairy industry. 

The Ministry of Agriculture is informed that the Exhibition has been 
postponed until April, 1924. The postponement is due in part to the desire 
of American exhibitors, who were recently occupied with a similar Exhibition 
at Washington, to be represented at the Milan Exhibition. 

British firms who may wish to participate should address their inquiries 
and applications to the Directzionc Generale, Via Tigli 7, Milan, Italy. 

Agrriculturcd Machinery Exhibition, Brussels, 1924 .— The 

eleventh agricultural machinery exhibition organised by the Societe de 
Mecanique et dTndustries Agriooles will be held at Brussels from 16th to 25th 
February, 1924. 

The exhibition will include cultivating, harvesting and food-preparing 
machinery; milking machines and dairy equipment; land improvement 
machinery, t.c., drainage, levelling and clearing; forestry appliances ; equip¬ 
ment for rural industries; tractors and other agricultural engines and 
accessories ; rural building materials and architecture ; small tools and harness; 
and the application of electricity to the farm. 

Fictitious Claims for Fertilisers.— A certain amount of interest 
has recently been aroused by the report of a discovery in France of a 
new fertiliser, applicable to both cereals and roots, for which results bordering 
on the marvellous are claimed. The process, according to reports, consists in 
steeping the seeds before sowing in a solution, the composition of which is not 
revealed ; and it has been stated that the process has been approved by the 
French Government, This statement is entirely without foundation. The 
French Ministry of Agriculture has recently issued a note warning farmers and 
others interested ig agriculture to be on their guard against claims of this 
nature. It points out that the common sense of agriculturists has generally 
stood them in good stead in estimating the value of advertisements, while they 
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may always, if any doubt arises, seek the advice of Besearoh Institutes, or 
of the local advisory oentres. The warning thus addressed to Prenob farmers 
is passed on in the same terms to farmers in this country. 

International Dairy Exhibition in Ararentina— An International 
Dairy and Ref rigerating Machinery Exhibition will be held at Buenos Aires in 
May, 1924, organised by the Argentine Department of Agriculture, Space will 
be free of charge to exhibitors, and all machinery, implements and general 
merchandise for exhibition will be free of customs, entries or fees, but 
exhibitors must arrange their own fixtures and equipment. ' A copy of 
the prospectus may be seen at the oflSces of this Ministry. 

The Commercial Secretary to H.M. Legation at Buenos Aires reports to the 
Department of Overseas Trade that these exhibitions are successful from the 
local exhibitor’s point of view, as they provide useful propaganda at a moderate 
cost. He considers that there is justification in encouraging British manu¬ 
facturers to take part when they have local importers or representatives who 
carry local stocks of suitable machinery and implements which are available 
for exhibition, or to whom they are prepared to ship suitable specimens for the 
purpose, and when the importer or representative recommends participation. 

Import Regulations as to Plants, Potatoes and Tomatoes 
f^om Franoe. —The Ministry has issued an amended Order (The Colorado 
Beetle Order of 1923) in place of the Order which was made in 1922, with the 
object of preventing the introduction of this pest from France. 

The effect of this new Order is that in place of the declaration formerly 
required, each consignment of living plants, potatoes or tomatoes shipped from 
ports in European France to this country must be accompanied by the under¬ 
mentioned certificate or copy certificates :— 

(1) If grown in France, (a) For potatoes and for all plants which are 
subject to the Destructive .Insects and Pests Order of 1922, the copy 
certificates required under that Older. These certificates must 
be oflScially endorsed to the effect that the produce was not grown in 
the neighbourhood of those districts where the Colorado Beetle has 
existed. 

(b) For tomatoes and for plants which are not subject to the 
Destructive Insects and Pests Order of 1922, an official certificate to 
the effect that the produce was not grown in the neighliourhood of 
those districts where Colorado Beetle has existed. 

(2) If grown in other countries and ehippedfrom European French Porte .— 
Either the copy certificates required under the Destructive Insects 
and Pests Order of 1922, or a certificate of origin visiS by a Local 
Authority in the country of origin ; the country and place where the 
produce was grown must be stated in the certificates. 

The certificate or copy certificate must be delivered to an Officer of 
Customs at the same time as the entry relating to the consignment. In the 
event of failure to produce the necessary document, a consignment must be 
destroyed or re-exported by and at the expense of the importer unless its 
disposal is otherwise authorised by the Ministry. 

No certificate or declaration of any kind is now require! in the case of 
vegetables for consumption other than potatoes or tomatoes. The Order came 
into operation on the 17th December, 1923. 


1924.] 


Bbplibs to Cobbbspondbnts. 


975 


Importation of Plants into Canada.— Nurserymen and othera 
interested in the trade in plants to Canada are doubtless aware that nursery 
stock may only be imported into that Dominion under permit issued by the 
Dominion Government. These Permits are issued to the Importers in Canada, 
and the Ministry is informed that it is unnecessary that a permit be forwarded 
to this country for return with the consignment to which it relates. The 
Canadian importer should, however, notify the English expoiter of the number 
of the relative permit and this number should be marked on each container. 
By adopting this course the entry of consignments into the Dominion will be 
facilitated. 


REPLIES TO CORRESPONDENTS. 

Algerictn Phosphate for Wheat.— J.K. asks for information as to 
the value of ground Algerian phosphate applied to wheat at the rate of 5 cwt. 
per acre a fortnight before sowing. 

Reply: As the phosphate in Algerian phosphate is not soluble in water it 
could not necessarily be depended on to become available in a sufficient!}' short 
time to be of much benefit to the crop. Its availability would be enhanced 
(1) by extra fineness of grinding; (2) if there were a heavy rainfall; and (3) 
if the soil were sour. This last condition, however, would be adverse to 
wheat. Leaflet No. 80 expresses a distinct preference for superphosphate for 
corn crops, and 3 cwt. of superphosphate would probably prove both cheaper 
and more effective, 

Cowpeas. —L.M. asks whether cowpeas have been tried in England. 

Reply : There is no information available as to any actual trials. It is not 
probable that the crop would succeed in this country. 

Thermo-Gen System of Paper Mulching.—N.O. asks for in¬ 
formation. 

Reply : The method of using paper for mulching, as practised in Honolulu, 
is described in the Queensland Agricultural Journal, Vol. XVIII, p. 293 
(October, 1922), and in the Indian Scientific Agriculturist, Vol. IV, p. 185 
(May, 1923). From the former it is gathered that the system has been 
patented, fiom the latter, that “Pabco Thermo-Gen is an asphalt-impregnated 
felt.’^ So far as can be ascertained the system has not been tried in this 
^country. 

Plants for Hedges. —P.Q. asks for suitable quick-growing plants for 
hedges. 

Reply : Thom would be suitable if a quick-growing hedge to keep out 
cattle is required. If an evergreen hedge is needed, privet (Ligwtrum 
ovali/olium) should be planted. Berherie stenophylla would bo suitable if an 
evergreen flowering hedge is required. 

Analyses of Cooked and Baw Potatoes.— R.S. asks whether the 
figures given in the Ministry’s Miscellaneous Publication No. 32 refer to 
raw or cooked potatoes. 

R^ly: They zsfer to raw potatoes. Similar figures for cooked potatoes 
are not available, but no serious error will result if the figures for raw potatoes 
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are used. The figures given for roots refer, in every case, to roots in the 
raw state. 


Pifir-Peedingr in Denmark.— T.U. asks for information. 

Reply : The Ministry does not know of any book in English which would 
give the information. Methods of feeding generally adopted in Denmark 
apparently vary according to circumstances, but skimmed milk or whey, a 
supply of which is afforded by the dairying industry, seems always, or 
practically always, to form part of the ration. As regards the feeding at the 
Experimental Stations for Pigs the information in the note bejow, taken from 
the 9th and 11th reports of these stations, was enclosed :— 

Bregentved, let September^ 1916—31«t August^ 1917.—Concentrated food, 
first half-year, barley and maize, half of each ; the small pigs got only barley, 
p. Ill the second half-year, owing to shortness of supplies, 

no barley was available, and about ^ maize and 4 

Danish Breeding 


Centres. 


coconut cake was used. As liquid food only skimmed 


milk was used up to 4*5 kilo, (say 10 lb. or 1 gallon) 
per pig per day. tf this amount was not enough to moisten the concentrated 
food water was added so as to preserve a proportion between solid and wet 
food of 1 : 2. A little bone meal was also given. The small pigs are given 
their concentrated food dry (finely crushed) ; later they go on to wet food. 
The pigs aie given as much as they will eat, but they must eat readily. If a 
pen leaves its food, it has to go without for one or two feeding times. 

Bregentved^ let September^ 1921—31«< August^ 1922.—Much the same as 
above. Small pigs under 30 kilo, (say 66 lb.) only get barley. Skimmed 
milk reduced to 3 kilo, (say J gall.) 

Eleesminde^ let September^ 1916— *dlet Auguet, 1917.—Less milk was given 
to the older pigs, but all got the same proportion—1 concentrated food to 2 6 
skirnmed’milk or skimmed milk and water. In the case of the big pigs in 
Class IV, receiving 3 kilo, food units* or over daily, the liquid food remained 
^ways the same (5*4 kilo, daily of equal proportions of skimmed milk and 
water) and the weekly increase was given in the form of concentrated food. 

Percentage Compoeition of Food, 

Food calculated in Food Unite. 


Class I Under 25 kg. (55 lb.) 

„ II From 25-40 kg. (55-88 lb.) 
„ III From 40-55 kg. (88-121) 
„ IV Over 55 kg. (121 lb.) ... 


Concentrated. Skimmed Milk. 
p. c. p. c. 

70 ... 30 

75 ... 25 

80 ... 20 

85 ... 15 


The food is mixed and allowed to stand about 24 hours before feeding. About 
25-50 grammes (0*8-1*6 oz.) of bone meal per pig per day. 

Eleeeminde^ let September^ 1921—31«< Auguet, 1922.—More or less as above. 
But the classes in the table are slightly different, the food proportions not 
being alteied. Class II from 25 to 45 kilo.; Class III fiom 45-65 kilo.; 
Class IV over 65 kilo. 

It is noted that the pigs must clear up all the food at each feeding time :— 
6 a.ni., 11.30 a.m. and 5.30 p.m 

Over Ixgetrup {Jutland)^ let September^ 1916—31«f Auguet^ 1917.—The 
food in previous years consisted of skimmed milk and of %qual parts of barley 


* A kilogramme food unit Ib the equivalent of 1 kilog. (2*2 lb.) of barley. 
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and maize; thia year both milk and bailey were short. To avoid giving 
nothing but maize, coconut cake was used (80 p. c. maize and 20 p. c. coconut 
cake). 

Coconut cake in other trials had been shown to have a favourable effect on 
the firmness of the flesh, and so counteracted the maize. The young pigs did 
rather badly on a diet including too much maize. 

Cher Lojatrup {Jutland)^ lat September^ 1921—31a^ Augusty 1922.—No 
special notes on the feeding tor this year are given. The following paragraph, 
however, occurs :—The shortness of the harvest of 1921 had the effect that 
the pigs suffered somewhat fioin want of bedding; added to this was the 
severe period of frost in January and February. The lesult was that the pigs 
suffered from cramp; as soon as this appeared all the pigs in the station weie 
given a dose of “ phosphoric oil ”; this was so effective that scarcely a single 
pig suffered any lasting result from the complaint. 

« 


NOTICES OF BOOKS. 

International Year Book of Agrricultural Statistics.— 

can be obtained direct from the International Institute of Agriculturey Rome ; 
or from the Ministry of Agriculture^ 10, Whitehall Place, LondoUy 1., 
pnee %s,free.) —The International Institute of Agriculture at Koine lias 
recently issued the ‘‘International Year Book of Agricultural Statistics, 1922.” 
Various changes have been ni.ide in the volume consequent on a decision to 
make it a regular annual publication, the previous issues having appeared at 
longer intervals. Figures are given for the years 1922, 1921, 1920 and 1919, 
and instead of the averages for the years 1914-1918, those for the yeais 
1909-13 have been substituted, as affording a more satisfactory basis of com¬ 
parison than the figi.res of the war period. The volume includes data showing 
for each country—(1) area and population ; (2) acreage, production and yield 
of the principal ciops ; (3) number of live stock ; (4) imports and exports of 
the various agricultural products; (5) pnees of agricultural products; 
(G) freight of cereals and cotton ; and (7) production of fertilisers. 

Inseoticides, Pungricides and Appliances.— (0. G. Anderson and 
F. C. Roth. London : Chapman and Hail. 15s. net.) The first 175 pages of 
this book are devoted to a series of laboratory exercises for students taking 
a course in insecticides and fungicides at an American Agricultural College. 
They will hardly prove of interest to English growers, except perhaps as 
evidence of the thorough manner in which the subject of pest control is 
approached in the United States. 

The last 175 pages are given to a general discussion of spraying and spray 
appliances, which should prove useful to those who are following the 
development of the subject in the United States, especially perhaps to any who 
may be tempted to test American methods under English conditions. Fruit¬ 
growing periodicals from across the Atlantic are now widely read in England 
and the glowing accounts published of new methods are apt to be misleading 
to those accustomed to the sober phraseology of the English Press. The 
present book carefully avoids such misplaced enthusiasm. For instance, 
those testing the spray gun on low power outfits will be interested in tlie 
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statement (p. 239) that an engine of at least 3^ h.p. is necessary to operate 
one gun, while for two guns^ 10 h.p. is desirable, since the minimum working 
pressure is 2601b. And again, as regards dusting (p. 300):—‘‘The prevalence 
of dusting among fruit growers in the State of New York varies from i of 
1 per cent, to 5 per cent . . Probably the dusting of fruit is more prevalent 
in New York than in other portions of the United States. 

“ Dusting is still in the developmental stage and with continued improve¬ 
ment in materials and equipment may have gi eater possibilities in the future 
than at present. Present indications are tliat the future possibilities for 
dusting may be somewhat greater for low-growing crops than f6r tall trees.** 

The book is published by John Wiley & Sons of New York and may be 
obtained from Messrs. Chapman & Hall, Henrietta Street, at a price of 158. 

Suooessflil Spraying, and How to achieve it.— (P. J. Fryer, 
F.C.S., F.l.C. London : Ernest Benn, Ltd., 1923,154 pp., 7s. 6d. net.) This 
is a handbook for growers, nurserymen, horticulturists, gardeners and 
amateurs, dealing chiefly with a consideration of the insect pests and fungus 
diseases of fruit trees and their control. 

The author describes the principles of “Contact** sprays for sucking 
insects and “ Stomach poisons *’ for biting insects. 

“Wetting** agents, water properties and the chemistry of spraying are 
also considered. 

A description is given of the more modern hand and power spraying 
appliances, a short chapter on fumigation, and the work concludes with a 
summary of the chief insect pests and fungus diseases of fruit trees and small 
fruit, with suggestions for their individual contiol. 

The book is illustrated with a number of photographs and text figures. 

Die Lwpine als Objekt der Pflanzenforsohung.— (F. Boas and 
F. Merkenachlager. Berlin : Paul Parey, 1923. 144 pp. 63 illustrations.) 

Tiiis book has a manifold object. li takes the lupin as a text for a description 
of the processes which t{ike place in the life of a plant, in much the same way 
as Dr. D. H. Scott used the wallflower »in Part I of “ Structural Botany.** 
The monograph is also designed to satisfy the increasing interest with which 
the plant is being legarded by the farmer. In this latter connection there are 
chapters on the lupin as a collector of nitrogen and carbon dioxide, its use as 
a soil improver, and its economic value. Copious references and a full index 
enhance the value of the volume. 

Le Soja et son Lait vegetal. —(L. Bouest. Carcassonne and Paris, 
Librairie des Sciences Agricoles, 1921. 157 pp., 8 illustrations, 10 francs.) 
Whether the cultivation of the soya bean for its seed in this country will ever, 
under normal climatic conditions, become a possibility is extremely doubtful. 
Those, however, who wish to attempt to find a successful solution to the 
problem will gain a considerable amount of assistance from this small volume, 
which gives an account of the work that has been done in France in this 
direction. 
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NOTES FOR THE MONTH. 

CoKSBQtiBMT On the formation of a new Government, Mr. Noel 
Buxton, Member of Parliament for North Norfolk, has been 
New appointed Minister of Agriculture and 

Agiicultaze and South, Member of 

w iahTi— Parliament for Norwich, has been appointed 
Parliamentary Secretary. 


Thb publication of the Final Beport of the Departmentid 
Committee on Distribution and Prices of Agricultural Produce 
Final B 4 H}ort ^i^^ogs to an end a task which has occupied 
of the Unllthsow Committee for practically a year. 
fTft mmlttnn^ Appointed on the 18th December, 1922, 
the Committee has held 71 meetings and 
heard oral evidence from 225 witnesses, representative of pro¬ 
ducers, distributors and consumers. In addition a vast amount 
of information was collected direct from distributors by mBano 
of questionnaires. Four interim reports have been presented 
dealing with (1) Milk and Milk Products, (2) Fruit and Vegi* 
tables, (8) Meat, Poultry and Eggs, and (4) Cereals, Flour and 
Bread. 

The Final Beport deals on broad lines with the main problem 
of marketing and distribution, and is comparatively short, com¬ 
prising less than 50 pages. In it the CommittjM has en¬ 
deavoured to bring together in a summary form some of ^ 
principal points which have been brought out in the course o^ 
its inquiry, and in particular to supply a reasoned totpU na H on 
qf aome of the causes of the difference between the ptioes 
;i;eoeived on the one hand by the producer and paid on the 
cuau) PjA/B.t. 8,000. s/at. u.ts. A 
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other hand by the oonsnmer. The Beport contains an interest* 
ing chapter on co-operation as applied to the sale of agricultural 
produce—the causes of past failures are discussed and some 
useful suggestions made as to future developments. The 
Clommittee also makes recommendations as to the granting 
of State loans to producers’ organisations, the collection and 
publication of price statistics and other questions. The con¬ 
cluding chapter of the Report deals with the need for further 
and continuous investigation into methods of marketing agri¬ 
cultural produce, and generally into the economics of 
agriculture. 

The Report can be obtained through any bookseller, or 
direct from H.M. Stationery Office, Imperial House, Kingsway, 
W.C.2, price 3b. l|d., post free. 

«****« 


In view of the great value of lucerne as a fodder crop, it 
might profitably be much more extensively grown, particularly 

_ . .. 1 . in the southern and midland counties and 

Lucerne in the ., «... e 

. on soils containing a sufficient proportion of 

s en ury - account of lucerne and its cultiva- 

* ' tion is given in the Ministry’s Leaflet 

No. 160. As a fodder crop for horses, cattle and pigs, it is 
highly valuable, while it may be converted into hay which is 
equal to tte best clover hay. Some care is needed to get 
it established, but once growing strongly, it will yield four 
cuttings a year for from four to eight years. 

In this connection it may be of interest to quote the old 
Roman writer, Columella, who shows us that even in the 
Ist Century a.d., agriculturists in Italy possessed a sound 
knowledge of lucerne and esteemed it very highly. ITe writes 
thus:— 


“ Of the more popular fodder crops, lucerne is the best; once 
sown it will last for 10 years, and can be mown easily four 
times, often si-x times, a year. It onriches the soil; any stock 
in poor condition will get fat on it; it has a salutary effect on 
ailing animals; a jugerum (say § acre) will keep three horses 
for a year. The method of sowing is the following:—The land 
on which the lucerne is to be sown in the following spring 
should be roughly ploughed about 1st October and allowed to 
weather all the winter. On 1st February go over it again, 
removing all the stones and breaking up the clods. Then some 
time in March give it its third ploughing and harrow it. After 
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having thus got a good tilth, lay ont plots, like garden beds, 
10 ft. wide by 50 ft. long, so that water can be led along the 
intervening paths, and the laboarers can have access on both 
sides to hoe. Then apply well rotted manure, and sow at the 
end of April at the rate of a cyathus (about l/12th pint) of seed 
to a plot 10 ft. by 5 ft. Immediately after sowing, cover the 
seed with wooden rakes (harrows). This is a very useful pro¬ 
ceeding, as the seeds quickly become parched by the sun. After 
sowing, no iron implement must touch the crop. And, as I 
have said, it must be harrowed with wooden harrows and 
frequently weeded, to prevent other plants killing the unestab¬ 
lished lucerne. The first crop should be taken rather late, after 
it has shed some of its seed. Afterwards it may be cut young, 
when it has made some growth, and given to stock, but only 
sparingly at first, until they get accustomed to it, lest the 
novelty of the fodder should injure them. For it blows stock 
and causes full-bloodedness. After it has been cut, water 
frequently. A few days afterwards, when it begins to shoot 
again, weed out ail other plants. So treated it will last 10 years 
and give six crops a year.” (L. Junius Moderatus Columella, 
Bk. n, Ch. xi.) 


Bationing o! 
Milch Oows. 


The growth and extension in the south-eastern counties of 
schemes for the systematic provision of expert advice on the 
rationing of milch cows are worthy of men¬ 
tion, and some of the factors which have 
led to this movement may be noticed. It 
is well known that during, and since, the War a number of new 
feeding stuffs have come on the market, notably the derivatives 
of the palm oil industry, formerly almost a monopoly of Ger¬ 
many. In the absence of experience, farmers had little to guide 
them in the use of these commodities. At the same time tfie 
greater attention which is being given to the individual perform¬ 
ance of cows as a result of the spread of milk recording, has led 
to a more general recognition of the need of regulating feeding 
more in accordance with yield. Experience has also shown that 
old standards of feeding must be abandoned if the best results are 
to be obtained from the deep milkers (1,000 gallons and over) 
which are now to be found in herds. There are authenticated 
cases in which a heavy-yielding cow has consumed upwards 
^ lb. of concentrated food daily with no traceable evil effects ttk 

3 
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lier constitution. The day is long past, therefore, whm cows 
could be fed economically on an all-over standard. Individnal 
rationing more in accordance with yield and individuality is 
necessary, and, moreover, expert advice on the oompoonding 
of the ration becomes a necessity. This advice cannot be limited 
to a single occasion. Prices of concentrated feeding stnfte vary 
from day to day, and it becomes necessary to compare and com¬ 
pound food stufis which vary not only in their chemical com¬ 
position but in their comparative cost per food unit as well. 

Now, while it must be admitted that Agricultural Organisers 
and others have always been ready and competent to advise in 
individual cases submitted to them, it has been found that 
farmers are, generally, much more ready to receive advice than 
to solicit it. The scheme which experience has shown to be most 
successful in the Home Counties is one under which, with the 
approval and support of the local Milk Eecording Society, the 
Milk Recorder on his periodical visits to a farm fills up a printed 
form containing full details of the quantities of food being fed 
to the cows and sends a duplicate to the Adviser (normally the 
County Agricultural Organiser). The latter, thereupon, applying 
his expert knowledge, returns the form to the farmer concerned 
with a report on the suitability of the rations, adding, if neces¬ 
sary. suggestions for modification in order to secure economy 
and increase the milk yield. 

Experience has shown too, that in very many cases under 
expert guidance, better use can be made of home-produced food, 
such as roots, hay and straw; and that over feeding of low yield¬ 
ing cows, and under feeding of deep milkers, is not uncommon. 
Tbe savings in cost effected, vary from Id. to 6d. per gallon,— 
savings, too, which are immediately apparent in the cash returns 
from the business of milk production. What must bo empha¬ 
sized, however, is the value of an organised scheme for the 
provision of advice, founded upon co-operation between a Milk 
Eecording Society and a County Organiser. 

In evidence of the extent to which schemes of this description 
are in operation, and are rapidly extending, in the south¬ 
eastern counties, the following brief particulars are appended. 
They have been supplied by the courtesy of Messrs. MoCreath, 
Garrad, and .Tesse, Organisers for the coimties of Essex, Kent, 
imd East Sussex, respectively. It is only right to add that the 
extension of these schemes is largely due to the labours of Mr. 
J. Mackintosh of the National Institute of Dairying, Beading, 
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and Mr. G. H. Garrad, Agricaltural Organiser for Kent, pionem 
of the movement in Berkshire and Sent. 

Kent .—An organised scheme of advice on rationing has been 
in operation in Kent for many years. The foundations were 
laid by Messrs. Mackintosh and Garrad when members of the 
staff of Wye College under the headship of Mr. M. J. B. Dunston, 
now Principal of the Boyal Agricultural College, Cirencester. 
An outstanding and successful feature of the scheme has been 
the prominence given to comparative cost of production figures. 
In the year 1922-28, 168 food records were submitted for advice 
through official Milk Becorders. They related to 100 different 
herds of which 42 were Shorthorns and 10 Friesian, the rest 
being either mixed breeds or small herds of Guernseys, A 3 rr- 
shires and otlieis. An analysis of the returns shows that the 
cost pf food varied from 6d. to 13d. per gallon with a variation of 
daily yield from 28 lb. to 20 lb. per cow. The most typical results 
were given by a group of 59 herds m which the cost varied from 
8d. to lid. per gallon. 

Eaet Sussex —A rationing scheme was inauguiated m this 
county in 1919. During last season (1922-23) 413 food records 
were examined and reported on Of 218 members of the local 
Milk Becording Society, no fewer than 187 regularly ration their 
cows on the basis of advice furnished by Mr. Jesse, the County 
Organiser. In the Fourth Annual Eeport of the East Sussex 
Milk Becording Society, a striking illustration is given of the 
value of studying the feeding and production of a milking herd. 

“ During the winter of 1921-22 two herds in the same district 
weie producing inilk at a difleience in cost (for food alone) of 
8d. per gallon. The herds were similar in size but average produc¬ 
tion per cow per herd varied between 720 gallons per year 
440 gallons. 

” The winter production of herd ‘ A ’ was 7,917 gallons, coat¬ 
ing £813 7s. 7d It wonld have cost herd * B ’ £577 Ss. 7d. to 
produce a similar quantity of milk, a difference of £268 18a. 
These figures illustrate the impossibility of economic production 
from a low average herd.” 

In the case of another large herd, the cost of the ration in 
January, 1923, was 10|d per gallon: when modified in accord¬ 
ance with expert advice, the cost was reduced to 8^. per gallon. 
This was equivalent to a saving in the cost of food for the whole 
herd of £1,662 in the, six winter months. The Local Authority 
has published a very useful leaflet containing a large number of 
sample rations for maintenance and production. 
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Eitex .—Daring last season (1922-28) 266 food records were 
examined, relating to 47 herds. As a result of the scheme, the 
average all-over cost per gallon during last winter was only 8|d. 
per gallon. Another interesting figure is the estimated cost 
of grazing daring the six winter months, viz., .£8 16s. 6d. per 
eow. The progress of the scheme in this county has been pro¬ 
moted by the assistance given by Mr. J. B. Gill, the Secretary 
of the local branch of the National Farmers’ Union. 

Similar schemes have recently been adopted in the counties 
of Surrey, West Sussex, and Hertfordshire. Good progress has 
been made and there is every reason to expect that the move¬ 
ment will rapidly extend. 

«•«•*» 

Thbbb appears to be some misconception in certain parts of 
the country as to how, and by whom, the imtial steps in the 
, . j. . organisation of an agricultural credit 

n iiit a t 1 QQ 9 society should be taken. Under Section 2 

™ ® ' "of the Agricultural Credits Act, 1923, the 

Government are empowered to make advances to agricultural 
credit societies, who, in turn are entitled to grant loans to their 
members for approved agricultural purposes, for periods not 
exceeding 6 years. An agriculturist can only benefit under this 
section by becoming a member of an agricultural credit society, 
and it rests entirely with local agriculturists to initiate the forma¬ 
tion of a credit society for their mutual assistance. If there are 
persons’ in any agricultural district who desire to obtain loans 
nndcr this scheme, their first action should be to meet together 
Bud examine the possibilities of founding a society in the 
district, and of obtaining a sufficient number of members to 
make it a success. In so doing, the promoters would be well 
advised to conununicate with the Agricultural Organisation 
Society, 40, Broadway, Westminster, S.W.l, who are ready to 
help in the formation of credit societies. In addition to this, 
the Ministry has prepared certain memoranda which may be 
used as guides, setting forth the necessary steps to be taken, 
to establish a credit society, to effect its registration under the 
Industrial and Provident Societies Acts, and to obtain from the 
Ministry the money advances to which such societies are entitled. 

To enable a creffit society to be registered under the Industrial 
and Provident Societies Acts, it is necessary for it to adopt rules 
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Getting out its constitution, its method of operation, and the 
manner in which it must be conducted, in order to conform with 
the provisions of these Acts and the Agricultural Credits Act, 
1928. For the purposes of assisting societies in preparing their 
rules, model rules which have been approved by the Ministry 
and the Chief Registrar of Friendly Societies, have been 
prepared, and may be obtained from H.M. Stationery Office, 
Imperial ITouse, Kingsway, W.C.2. 


The Ministry hopes to announce at an early date the con¬ 
ditions under which scholarships for the sons and daughters of 

Scholarships lor awarded for the 

nhiiiirati nfWiirfti academic year. The value of these 

Workers scholarships is such that no outlay on the 
part of parents or scholar is necessary during 
the tenure of the scholarships. The scheme, which was instituted 
two years ago, has achieved a considerable measure of success, 
and it is most desirable that the facilities afforded by it should 
be widely known. At present, 18 students are taking degree 
courses in agriculture or an allied subject at Universities; 20 
are taking diploma courses at Agricultural Colleges; and about 
70 are attending Farm Institutes, etc., for short courses in 
agriculture, horticulture, dairying, oi- poultry-keeping. 


• ••««* 


Evert effort is being made to ensure that the Agricultural 
Research Exhibits at the British Empire Exhibition will be 
intelligible and interesting to both the agri¬ 
cultural and the urban public. It is realised 
that it is not sufficient to get together a 
representative, judiciously selected, well 
displayed and labelled exhibit. The ex¬ 
perience of museums and picture galleries 
has conclusively proved that a collection of this kind may be, 
as far as the general public is concerned, a mere mausoleum. 
Those who are scientifically trained can pick their way through 
such a collection and discover the material of which they are 
in search, but only because thev are trained to know what to 
look for. Until a few years ago, it was for this class and for this 
class alone that museums catered : now. however, muse ums have 
begun to make an appeal to the widest possible circle, and they 
hove found that the one sovereign method of throwing open 
their collection to the'public, is to engage the services oi com->> 


Agricultural 
Research 
Exhibits at the 
British Empire 
Exhibition. 
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petent guide lecturers who will, at intervals during the-day, 
explain the significance of selected specimens in the galleries. 

The forthcoming agricultural exhibit at the British Empire 
Exhibition will therefore be explained and demonstrated to the 
public on the lines adopted by the most popular museums. 
With the assistance of the Besearch Institutes and Agricultural 
Colleges of Great Britain—who are contributing the bulk of the 
collection—an exhibit has been brought together which will not 
only illustrate all the aspects of modem research, but which 
explains the scientific side of modem farming, the forces which 
make for success, and the forces which have to be kept in check. 

Puller details of the exhibit will appear in later issues of the 
Journal. Here it must suffice to say that eight principal divisions 
have been made:—Animal breeding and nutrition (including 
dairying); veterinary science; soils; plant breeding; plant patho¬ 
logy; horticulture; agricultural machinery; and agricultural 
economics. The divisions will be so arranged in the hall 
as to tell a continuous story—of the soil and its manuring and 
working, of crops and animals in health and disease, and the 
methods of combating disease. Qualified guide-lecturers will 
attend to explain at stated times the significance of the specimens 
and pictures, to supplement printed programmes and guides, 
and to put into words the story which to the initiated the cases 
will tell. 


The decline in the prices of agricultural produce, which was 
very sharp in 1921 and 1922, was much less marked in the 
past year, the average of the prices of all 
commodities sold off farms in 1923, after 
making due allowance for the relative 
importance of the different articles, being 
57 per cent, above the average of 1911-18. 
The decline as compared with 1922 was therefore only 12 
points, as compared with reductions of 50 and 78 points 
respectively in the previous two years:— 


The Annual 
Index Number of 
Agricultural 
Prices. 


Perrentage Increase m the Prices of 


Y( ar» 


Agncvltaraf Produce as compared 
the three years 

]916 

• •• 

27 

1916 

• •• 


1917 

• •• 

. ini 

1918 


182 

1919 


138 

1920 


192 

1921 

• •• 

119 

1922 


. 69 

1923 


. * 67 
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Prices generally have been at about the same level in 1928 
as in 1916, but grain, hay and potatoes were much below the 
1916 level, and milk, dairy produce, eggs, fat sheep, fruit and 
hops considerably above. The decline as compared with 1922 
was not due to any great extent to falling prices during 1928 
—^in fact the monthly index numbers of prices during the 
greater part of 1928 showed comparatively little variation— 
but mainly to the higher prices in the first eight months of 
1922, after which a sharp fall took place. During the last 
four months of 1922 the average increase over pre-war was 
very little different from that of the corresponding period of 
1928. 

Most commodities were cheaper than in 1922, and potatoes 
were relatively,the cheapest, being only 18 per cent, above 
pre-war. During the first six mouths of the year, when the 
very heavy crop of 1922 was being marketed, wholesale potato 
prices in the large towns were lower than in 1911-13, being 
about 80 per cent, below from April to June. The new crop, 
which was small, has sold at much higher figures, realising 
from 60 to 90 per cent, above pre-war. 

On the average cereals were appreciably lower in price than 
in 1922, but wheat was Id. per cwt. and barley lOd. per cwt. 
dearer, with oats 5d. per cwt. cheaper, in December than a year 
earlier. Apart from potatoes, cereals on the whole showed a 
relatively smaller increase over 1911-13 than any other com¬ 
modity, averaging only 26 per cent, above. Hay was also 
comparatively cheap, being only 80 per cent, above pre-war, 
but since the new crop, which was heavy, came on the market 
prices have declined, and during November and December 
were no higher than before the War. 

Over the whole year milk averaged 74 per cent, above 
1911-18, or only 5 points less than in 1922, and was one 
of the dearest commodities. Butter showed little change from 
the previous year at 59 per cent, above pre-war, but. cheese 
which was relatively cheaper than butter in 1922 advanced 
to 69 per cent, above pre-war. The percentage increases as, 
compared with 1911-13 in milk, butter and cheese respectively 
were more uniform in 1928 than in any year since the end of 
the War. Eggs declined from 98 per cent, above 1911-18 in 
1922 to 68 per cent, above in 1928, but at the end of the 
year were dearer than in December, 1922. Poultry also showed 
a fairly similar decline. 
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Fat cattle, sheep and pigs all realised reduced prices, but 
sheep remained at a higher level than other fat stock. Fat 
cattle prices were comparatively steady during the ybar and at 
the close were practically the same as at the end of 1922, 
but in the case of sheep the usual autumn rise did not bring 
prices up to the level of December, 1922. Fat pigs have become 
much cheaper during the past year. At the end of 1922 they 
were practically double the pre-war price, whereas in 
December, 1928, they were only about 40 per cent, above. 

Fruit crops in 1928 were poor and prices were consequently 
high, averaging more than double 1911-18. Vegetable pricea 
generally followed much the same course as potatoes, being 
low in the first half of the year and comparatively high in the 
second half, and over the whole year averaged 48 per cent, 
above pre-war against 96 per cent, above in 1922! Hops yielded 
lighter crops than in the previous year, and the average price 
was fixed by the Hop Control at £18 per cwt. against £10 10s. 
per cwt. for the 1922 crop. 

Wool showed a further rise in price in 1928, and at the 
summer wool sales averaged 44 per cent, above pre-war, as 
compared with only 14 per cent, above in 1922. 


Percentaq^ Xncreane in the Prieex of Aqriculfuml Produce dvrinq the yearst 
1916 to 1923, at compared with the arerage of the three yearn 1911-13. 


Commodity. 



1916. 

1917. 

1913. 

1919. 

1920. 

1991. 

1922. 

1993 

Wheat ... 

« . e 


79 

1.32 

123 

123 

147 

119 

46 

30 

Barley 



HH 

128 

108 

167 

215 

81 

41 

19 

Oats. 



G8 

161 ' 

149 

164 

187 

72 

47 

35 

Fat Cattle ... 



58 

105 

111 

132 

163 

127 

6.3 

51 

Fat Sheep 



57 

97 

110 

130 

187 

117 

100 

87 

Fat Pigs 



«7 

126 

166 

176 

230 

128 

87 

65 

Hay 

• •• 


52 

67 

87 

167 

192 

51 

40 

30 

Potatoes ••• 



88 

137 

79 

135 

206 

132 

79 

13 

Milk. 

• e « 


67 

91 

161 

200 

20.3 

163 

79 

74 

Butter 



36 

77 

109 

116 

199 

115 

61 

69 

Cheese 



49 

103 

133 

169 

140 

71 

48 

69 

Poultry 



36 

69 

159 

127 

141 

112 

92 

73 

Eggs . 



59 

111 

258 

255 

239 

142 

93 

68 

Fruit 



38 

54 

311 

218 

279 

183 

88 

117 

Hops. 

• • • 


19* 

9* 

93 

113 

106 

111 

23 

52 

Wool.,, 



46 

62 

74 

208 

253 

16* 

14 

44 

Beans and Peas 



70 

170 

377. 

219 

188 

96 

80 

86 

Vegetables ... 



61 

138 

157 

167 

119 

146 

96 

48 
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Thebb has been a steady decrease in the number of premises 
found to be affected with foot-and-mouth disease in recent 
weeks. In the week ending 29th Decem¬ 
ber, the number was 820; in that ending 
5th January, 256; in that ending 12tb 
January, 198; and in the week ending 19th January, 116. 
A similar decrease is to be noted in the figures for Cheshire, 


Foot-and-Mottth 

Disease. 
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where the disease is far more prevalent than in any* other 
oonnty in Great Britain. This will be seen from the following 
figures from Cheshire:—^Week ending 29th December, 212; 
week ending 5th January. 160; week ending 12th January, 110; 
and in the week ending 19th January, 63. The improvement 
in the position is also shown in the fewer cases of suspicion 
of disease reported to the Ministry, and in the very few new 
centres of disease which are being discovered. It is too early 
still to prophesy that the outbreak will speedily be terminated, 
but the situation gives distinct hope that it will at any rate 
be possible, if the present policy can be pursued during the 
whole course of the outbreak, to prevent any further large 
conflagration such as that which has occurred in Cheshire. 

Up to and including the 2l8t January, the total number 
of outbreaks since the present epidemic started on the 27th 
August last is 2,403. The numbers of animals slaughtered, 
or authorised to be slaughtered, are—Cattle, 82,147; she^, 
28,056; pigs, 38,143. These figures represent a percentage 
of 1.1 in the case of cattle, 0.14 per cent, in the case of sheep, 
and 1.4 per cent, in the case of pigs, of the total number of 
animals in each category in Great Britain. The estimated ’ 
gross compensation payable for slaughtered animals up to that 
date was £2.524,000, of which about £325,000 is expected to 
be returned from the salvage of healthy carcasses. 

An addition to the exception to the general policy of slaughter 
made in the case of pedigree herds has been adopted. It 
concerns the dairy stock in certain badly stricken areas of 
Cheshire which are on farms where the buildings and surround¬ 
ings are such as, in the Ministry’s view, make it possible 
to isolate without danger to other stock, or to the ultimate 
success of the stamping-out policy. The Ministry is prepared 
in these cases to adopt isolation in the same way as it has been 
adopted in suitable cases where pedigree stock are concerned. 
It will be understood that the Ministry must be the judge of 
what cases are suitable for isolation in the districts of Cheshire 
in which this concession will be operative, and that where the 
Ministry prescribes isolation there will be no compensation 
paid for losses which may be sustained. This alteration does 
not constitute any departure from the stamping-out policy, 
or a reversion to a policy of isolation. The Ministry is more 
than ever convinced that the principle of slaughter is the only 
policy which can safely be adopted in the generality of cases 
where foot-and-mouth disease is discovered. 
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TURNIPS, SWEDES AND KOHL RABI 
FOR STOCK FEEDING. 

J. B. Bond, M.Sc., 

Agricultural Organiaer for Derbyshire. 

History. —^Turmps were apparently grown as a garden vege- 
tnblO in this country long before they became a field crop. 
During the 16th and 17th centuries their adoption for field 
cultivation was advocated by writers, especially Sir Bichard 
Weston, who had seen turnips grown extensively in Holland and 
Germany. At that time, however, most of the arable land in 
Britain was worked on the open field system, wherein each 
occupier held scattered strips unfenced from his neighbours' 
lend and open to the live stock of the parish after com harvest. 
With the extension of enclosures, turnip cultivation gradually 
spread during the 18th century, efiecting in its progress a trans¬ 
formation in farming methods and imparting those characteris¬ 
tics which came to be regarded as the distinctive features of 
modem British agriculture. Swedish turnips were introduced in 
1777; but it was not until about 1850 that this kind had largely 
displaced the softer sorts of turnip in such an important arable 
county as liincolnshire. The Kohl rjbi, formerly called the 
Hungarian turnip, was introduced into Britain about 1880. 

Turnip hgpbandry as we now know it. including the practices 
of drilling, ridging, singling and horse hoeing, is little more 
than a century old in many parts of Britain. It reached its 
senith about 50 years ago; since when, with the general decline 
in arable cultivation, the turnip acreage has steadily diminished. 
In Denmark, however, where turnip cultivation was learnt 
from Britain, the acreage under this crop has steadily increased 
during the same period. 

Influence of the Turnip. —^Lord Ernie in the preface to his 
English Farming Past and Present, says that the introduc¬ 
tion of the field cultivation of turnips was as truly the parent 
of a social revolution as was the introduction of textile 
machinery. Previously arable land had been bare fallowed after 
every two com crops. When turnips and clover were introduced 
in the rotation, food became available for the winter feeding 
of greater numbers of cattle and sheep; and fresh meat began 
to replace salt flesh in the human winter diet. The improve¬ 
ment in the quality of British live stock was also intimately 
connected with the extension of turnip cultivation. 

The maintenance of greater numbers of sheep and cattle 
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improved the condition of the soil, with the resolt that the 
yield ol com was more than doubled. The subslitution of bare 
fallowing by manuring, as the means of fertilising the soil, 
brmtght into cultivation light land, which, although unproductive 
under the com and fallow rotation, was found to be very suitable 
for turnip husbandry. Large areas of light land in Norfolk, 
I.inoolnshire and Northumberland, which had previously been 
waste, were so reclaimed during the last quarter of the 18th 
century. Lastly may be mentioned the fact that the need for 
better implements with which to clean and prepare the tilth for 
turnip sowing brought about an improvement in the farmer’s 
tillage equipment. 

Turnips and Sheep. —There are -districts where arable farm- 
iiig is pursued with sheep as the main object and here turnips 
are specially required to provide winter food for the flock. 
The principal source of income in typical British arable farming 
is, however, com crops. Where the soil is light and the rainfall 
low, it is considered necessary to fold sheep on the land to bring 
it into the firm and enriched condition requisite for the produc¬ 
tion of good yields of grain. The turnip crop provides part of 
the food necessary for winter folding, while its cultivation affords 
an opportunity for cleaning the land, without the loss of 
organic matter associated with bare fallowing; light dry land is 
very dependent on the liberal addition of organic matter. 

It is under such conditions as the above that turnip husbandry 
is most extensively practised—in the sheep and corn districts of 
Norfelk, Lincolnshire, Notts, Yorkshire, Durham, Northumber¬ 
land, Suffolk. Hampshire and Dorset. The climatic conditions 
in these counties are not so favourable to the growth of turnips 
as in the moist western counties, where much heavier yields 
per acre are obtained; the greatest areas of turnips are grown, 
however, where there is the largest acreage of com, where the 
roots are required for sheep feeding, and where the crop may 
be folded on the field in winter without harm but with benefit 
to the land. 

Turnips alone are not an ideal or even a good ration for sheep. 
Sheep are adapted for dry conditions and for a ration in whi^ 
the proportion of dry matter to water is about 1:8. In roots 
there is one part of dry substance to about nine parts of water; 
hence sheep on turnips should have a liberal allowance of dry 
fodder. Experiments indicate that the best quantity of roots 
to feed per week is about the weight of the sheep. The omi- 
Bumption of excessive quantities of roots is best diec^ed by the 
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provision of sufficient dry fodder, especially clover hay: tdmost 
as much dry matter in the form of hay and concentrated should 
be fed as the sheep receives in its ration of roots. When trans¬ 
ferring sheep from grass (which has a dry matter to water ratio 
of about 1: 8|) to soft turnips (1:10) the provision of dry fodder 
is specially necessary. 

I^ically, a weekly ration of 100 lb. of swedes is accompanied 
by an allowance of 5 lb. of hay and 6 lb. of cake and com. 
Although the nutriment in roots and hay is mainly carbbhydrate 
matter, the .supplementary concentrated food given to sheep 
being fattened on turnips need not be high in protein; in fact 
the feeding of too liberal an allowance of protein is dangerous 
to sheep. 

In some districts it is not customary to pit or even to lift 
and cut roots for sheep; and, as regards the softer kinds of 
turnip fed before Christmas, pitting and cutting are not of 
great advantage. With swedes, however, which begin to be 
folded about the time when hoggs ai'6 undergoing dental changes, 
fingering is desirable. Further, when the roots are lifted and 
cut, the crop is consumed with less loss and waste, and the 
practice avoids the troubles caused by the excessive consumption 
of grit associated with the gnawing of dirty shells. In recent 
years, there has not been sufficient frost to cause much trouble 
through the feeding of frozen turnips; but it is considered good 
practice always to have sufficient roots lifted and stored to carry 
the flock through any ordinary, period during which the roots 
and ground might be frost bound. 

Turnips and Oattle Feeding. —The production of com under 
a permanent system of agriculture necessitates converting 
the straw into manure to maintain the condition of 
the soil, especially its humus content. The ordinary method 
of effecting this conversion is to fatten cattle indoors in winter 
on roots and concentrates together with as much straw as they 
can eat and tread down. Typically about half the turnip crop 
grown on the farm is thus carted to the steading and utilised 
for cattle feeding, the other half being fed to sheep on the 
land. Where, as on the heavier soils, the proportion of straw 
crops to roots is commonly 8 to 1, a greater proportion, even 
to the whole of the root crop, is fed in the cattle yards. 

The quantity of turnips in the daily ration of fattening cattle 
varies, according to the supply of roots available, between 40 
and 120 lb. per head. As to what is the best allowance for 
fat tening purposes, experiments suggest that about f cwt. per 
head per day may be recommended for the ordinary 2^ vears 
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old cattle used in winter fieeding practice. This ration is also a 
convenient one for the typical feeding farm; the root crop 
yielding 15 tons per acre and the straw tons, and with S acres 
of straw per acre of roots, the daily allowance of straw for food 
and litter may be 22 lb. and that of the roots 88 lb. per head. 
Where the proportion of roots to straw crops is 1: 2 and half of 
the roots are fed on with sheep, the above-stated allowance of 
22 lb. of straw per day would be accompanied by a ration of 
66 lb. of roots. 

As regards the method of feeding roots to the older fattening 
cattle, Scotch practice is largely in favour of giving the roots 
whole and the straw unchaffed. In England, however, many 
feeders pulp the roots and mix with the pulp a considerable 
quantity of straw chaff and part or the whole of the concentrates. 
Although the latter practice is often recommended, there is reason 
to believe that the foods are better masticated and ruminated 
if fed with less preparation. In an experiment at Garforth in 
1903-4, bullocks fed with sliced swedes and yellow turnips gained 
2.07 lb. per head per day ns compared with a gain of 1.64 by 
a simitar lot which received the same quantities of roots, straw 
and concentrates—but with the roots pulped and mixed with the 
chaff and meals. Similar results have been observed in practice 
with dairy cows. 

The “corn and horn” farmer grows roots for the main reason 
that his land requires a thorough working and cleaning once every 
four or five years; the root crop, especially turnips, allows of this 
while producing a return in food material to cover part or the 
whole of the cost of its cultivation. The returns from winter 
fattening of cattle are, however, commonly so small that farmeia 
do not as a role devote land primarily to the production of fatten¬ 
ing material. The root crop is, therefore, restricted to the area 
entitled to be cleaned in the proper course of rotation rather 
than extended at the expense of other crops. 

Under conditions that are not favourable to the safe and cheap 
production of good turnip crops, arable farmers are constantly 
seeking ways of avoiding the necessity for growing roots. Four 
such methods have been tried: 1. Farming without cattle, the 
straw being sold off and the loss in manorial constituents being 
compensated by the return to the farm of artificials and town 
manure. 2. Converting the straw into artificial yard manure. 
8. Cattlo feeding without roots, their place being taken by 
additional concentrates, of which treacle is one. 4. Substitating 
the root crop with a crop of tares for hav or ensilage and cleaning 
the land by bastard fallowing after harvesting the tares. ' 
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Tumipe and Oattis Baailng.— McGombie, of Tillyfoor, 
mote: “ 1 make it an alm<Mt universal rule (and I have never 
departed from the rule except with a loss), that I will graze no 
cattle except those that have been kept in the open straw-yard, 
and have been fed exclusively on turnips and straw. If you 
can get them ofiE yellow turnips it will be decidedly to your 
advantage.” As regards the comparative merits of chemically 
equivalent weights of swedes and yellow turnips, experiments at 
and in connection with Cockle Park in 1911-18 showed that 
two-year old shorthorns made smaller gains in winter but much 
more rapid progress in summer after wintering on a ration that 
included yellow turnips instead of swedes. Yearling blue-greys, 
however, gave the opposite results. 

Experiments were carried out at Cockle Park to compare the 
immediate and after-effects of three methods of wintering and 
feeding yearling blue-grey cattle. Each lot received in winter 
a basal ration of 6 lb. hay and If lb. soya cake, but in addition 
Lot 1, wintering out, had (in 1911-12) 2 lb. maize meal and 
2J lb. straw, or (1912-13) 1 lb. cotton cake and 3 lb. hay; Lots 2 
and 8 received 26 lb. swedes or 88^ lb. yellow turnips respec¬ 
tively, and were housed at night. The weekly gains in lb. per 
head were as follows:— 


Year, Feeding. 

Winter. 

Spring. 

Summer. 

Average. 

1911-12. 

Lot 1. (root substitute) .. 

. 10-0 

2*2 

13*4 

10*3 

„ 2. Swedes . 

8-0 

4-0 

15*6 

10*6 

„ 3. Yellow Turnips ... 

.. . ... 8*4 

2-4 

14*9 

10*2 

1912-13. 

Lot 1. (root substitute) ... 

1*86 

1-86 

15 25 

6*73 

„ 2. Swedes 

. 6’3() 

5 87 

. 16*0 

9*22 

„ 3. Yellow Turnips ... 

. 6-62 

8*33 

13*76 

8*42 


.Turnips and Dairy Farming. —The most thorough investiga¬ 
tion of the importance of roots in the production of milk has 
been made in Denmark. Commencing in 1884 with pigs, and 
in 1887 extending his feeding trials to dairy cows, Fjord 
obtained results that completely changed the Danish farmers’ 
attitude towards root crcq)s. The acreage under turnips, swedes 
and mangolds in Denmark was 95,000 in 1888, but by 1919 it 
had increased to 678,000; and Fjord’s advice to grow a statute 
acre of roots for every three adult animals in the herd has 
been adopted as standard practice. 

Fjord’s feeding trials showed ” that roots had a very oon- 
nderable value; that roots could replace com and oil cake in the 
food of both cows and pigs without changing their growth or the 
production of milk: that the addition of roots to the food 
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increased the milk yield of cows and made them lay on flesh 
at the same time-; and that the larger yield of milk pro¬ 
duced by giving roots was not caused by a greater 
proportion of water in the milk, but that the larger yield was 
of milk of the same richness as the milk produced without 
roots .... that 1 lb. of dry matter in roots has the 
same feeding value as 1 lb. of com .... and that the 
dry matter in mangolds and swedes ha8 the same feeding value, 
pound for pound, when fed to milch cows ’ ’ (Faber: Forage 
Crops in Denmark). 

In three experiments with cows at Bangour, Edinburgh, 
Lauder and Fagan compared the effect on the yield and com¬ 
position of milk caused by substituting 72 lb. of turnips for 6 lb. 
of protein-rich meals, in a normal ration of 40 lb. of turnips, 
15 lb. of hay and 10 lb. of concentrates. Each lot of cows had 
15 lb. of hay, but whereas Ijot 2 had 10 lb. of concentrates 
and 40 lb. of roots, Lot 1 had only 4 lb. of meals with 112 11). 
of roots. The meals fed varied and the heavy turnip ration 
each year contained about ^ lb. less of digestible protein than 
the normal ration fed to Lot 2. For this reason it might 
have been expected that the turnip ration would produce 
rather less milk, as in fact it did; but, contrary to common 
expectation, the more watery turnip ration in each experiment 
produced the milk with the higher fat content. The experi¬ 
menters suggest that ‘ ‘ the easily digestible carbohydrates 
contained in the turnips are specially suitable for fat forma¬ 
tion.” The aetual yields and fat percentages were as follows;— 

Lot 1. Lot S. 

Turnip ration, (fniinary ration. 


Experiment. 

Total yield 

Average 

Total yield 

A verauge 


of milk. 

percentage o f 

of m ilk. 

percentage ef 

I. (mid) 

lb. 

fat. 

lb. 

fat. 

10 cows per lot; 9 weeks 

11. (1910-11) 

... 15,240 

3*49 

15,818 

309 

11 cows per lot ; 8 weeks 

... 13,920 

3*55 

14,069 

3*35 

III. (1911-12) 

9 cows per lot ; 10 weeks 

... 14,345 

3 *38 

15,637 ^ 

3-26 


Turnip Plant. —One of the objections often urged against 
the feeding of turnips to dairy cows is that they taint the 
milk. Dimne, writing of Danish practice (this Journal, April, 
1916, p. 68), remarks that ” the risk of imparting a bad 
flavour to the butter, popularly called 'turnip flavour,’ dis¬ 
appeared as soon as the pasteurisation of milk became general. 
Since the advent of pasteurisation, the use of swede turnips 
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as a food for dairy cows has been steadily extended in 
Denmark. . . . Every Danish dairyman is convinced that 
roots are an indispensable constituent of an economic ration 
for cows. . . . When roots can be added to the ration 
in liberal quantities the cost of the ration is reduced to the 
minimum, and a maximum profit is obtained.” It is signifi¬ 
cant that in recent years little has been heard of the matter 
of ” turnip flavour.” 'Phis may be due to the wide extension 
of the pasteurisation process in the British w^ole-milk trade. 
Beplies from some of the largest firms engaged in the milk 
trade, however, contain the opinion that pasteurisation does 
not completely eliminate the said flavour. The Dairy Manager 
of the Derby Co-operative Society, which retails about 4,000 
gallons of milk per day, is of opinion that the aeration 
of the milk during its proper passage over the cooler is a 
means of eliminating “turnip taint.” A Derbyshire farmer’s 
wife, who has won many and important prizes with her 
butter, informed the writer that she had never had trouble 
with “ turnip taint ” since she introduced the cream separator, 
although she often had such difficulties in the old days of 
hand skimming. 

Boots or Hay? —In some districts there is a tendency to 
rely too much on hay as the basis of the winter rations of 
dairy cows. A critical study of such rations and their results 
in comparison with those which include a good allowance of 
roots, shows that there are limits to the usefu^ess of hay in 
mil^ production. The feeding of large quantities of fibrous 
fodder taxes the digestive capacity and energy of the cow and 
reduces her yield. On fair pasture, a cow can extract the 
15 lb. of starch equivalent required in the production of 
8 gallons of milk by the consumption of 27 lb. of dry matter 
in pasture grass. But to extract the same quantity of nutri¬ 
ment from hay, she would have to consume 42 lb. of dry 
matter, the digestion and utilisation of which would obviously 
divert the energy of the beast from her main function of milk 
production. In a good dairy ration the starch equivalent 
per 100 lb. of dry matter is about the same as that in pasture 
grass, to obtain which proportions it is necessary to limit the 
allowance of dry fibrous fodder to 16 or 17 lb. and supply the 
rest of the nutriment in the form of concentrates or roots. 

A good root crop produces about three times as much effec¬ 
tive milk-producing matter as a good crop of hay, as the 
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following comparison (omitting tops and aftermath) 
indicates:— 

Digestible Sta/rch Milk-prod'ocin^ 

Protein, EquivaXcni, capacity, 

lb, lb, gallons, 

Swedes, 20 tons . 493 8,270 r>4r> 

Meadow hay, 30 cwt. 181 1,036 173 

Oomposition of Turnips. —The amount of dry substance per 
100 lb. of roots, or the percentage of dry matter is, in kohl 
rabi about 12.6, hi swedes about 11.5, in yellow turnips about 
9.6, and in soft white turnips about 8.0. In each kind, 
however, a difference of 1 per cent, either above or below 
these figures may occur, the chief causes of variation being 
seasonal influences, variety, and size of roots. Turnips grown 
in Scotland do not show higher percentages of dry matter 
than English-grown roots. 

The dry substance of turnips is somewhat similar in nutri¬ 
tive value to that in oats and other carbohydrate concentrates. 
The higher lime-content of swedes in particular, however, is 
noteworthy in view of the recent fuller recognition of, the 
importance of sufficient lime in the diet of dairy cows. At Wis¬ 
consin it was found that cows fed on lime-poor rations generally 
aborted or brought weakly calves and that these troubles could 
be averted by correcting the deficiency. Lime salts are also 
believed to have a specific favourable action on the reproduc¬ 
tive organs; but, whether this or the vitamin content of 
turnips is the cause, it appears to be the case that cows 
breed more regularly where the winter ration includes a proper 
allowance of roots instead of too much wet grains and 
concentrates. 

The following table, compiled from figures published by 
Dr. Crowther and Professor Wood, will facilitate the com¬ 
parison of turnips with, other farm food stuffs:— 



Per 100 lb. of the natara] 
fo<^l stuff. 

Per 100 lb. of the»dry 
substance. 

r OOd otuil. 

Moisture. 

Dry 

Matter. 

Digestible 

Protein. 

Starch 

EquiralenL 

Lime. 


lb. 

lb. 

lb 

lb. 

lb. 

Oats . 

13*3 

86-7 

9*2 

68*6 

0*1 

Swedes. 

88*5 

11*6 

9*6 

63*5 

0*9 

Soft turnips ... 

91-6 

8*B 

7*1 

61*7 

0*6 

Eobl rabi 

873 

127 

6*6 

65*3 

1*6 

Mangolds 

88*0 

120 

6*8 1 

51*7 

0*4 

Pastnretrwss ... 

80-0 

20*0 

12*5 1 

66*0 

2*0 

Meadow hay ... 

H3 

85*7 

6*8 1 

1 

36*9 

1 

1*2 


B 2 
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SUB-SOILING TRIALS IN ESSEX. 

With the co-operation of the East Anglian Institute of Agri¬ 
culture, Chelmsford, the llinistry laid down last winter and 
spring a series of sub-soiled plots upon which it is proposed to 
take observations for five years. A further series is about to 
be laid down in the Oxford district. As a result, it is hoped that 
a good deal will be learned of the effect of. sub-soiling, about 
which very little is really known at present, 

A general description of methods was given in this Journal 
in January, 1923,* which will serve as an introduction to the 
present note on the Essex trials. This note relates to one 
season’s work only, and will not discuss the details either of 
the operation or the results to the soil and the crop: such a 
discussion must wait until much more work has been done and 
many more observations taken. But the practical results of 
the Essex trials, measured by the crops, have been so markedly 
and uniformly successful as to warrant the publication of the 
figifres of crop yields, in order that farmers who have not 
already done so, may consider whether it is not worth while to 
experiment on a field or two. 

A few words may he said as to the scale of the trial. There 
were eight fields used in all, with a total area of 66 acres. The 
trial plots in the winter of 1922 had an average area of 0.852 
acre, and those for the spring of 1923, 0.777 acre. These fields 
were chosen because they offered representative soil conditions 
from comparatively light land to heavy clay, -viz.:—Sand and 
Gravel, Brick Earth, Boulder Clay and London Clay. Potatoes 
were grown on two fields of Hand and Gravel, and one field of 
Boulder Clay. Wheat was grown on London Clay and barley on 
Brick Earth. 

It should be explained that the fields were divided into strips, 
that the. control plots (which were ploughed and not sub-soiled) 
were situated between the sub-soiled plots, and that subsequent 
to ploughing and sub-soiling, each plot on the same field received 
identical treatment. It sometimes proved impossible to harvest 
the whole of each trial plot separately, and in such cases, 
sample plots were taken at regular intervals, and from the yield 
so obtained the total yield of the whole plot was calculated. 

It will be seen that there are two types of tables for each 
crop. The first is for the un-sub-soiled plot which has a final 

* PrpHminarr Report of a Trial of Sub-soiling Devices at Toubridge, 
Jan., 1923, p. 911. * ^ 
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column giving the average value of the crop. The second is for 
the sub-soiled plot which has a final colunUi giving the value 
of the increased or decreased yield due to the sub-soiling; an 
example of this is shown in table 1 for Kerr’s Pink Potatoes. 
The average value of the potatoes per acre for the control plot 
is £25 19s. 2d., whilst the average value of the increased yield 
for the sub-soiled plot amounts to £7 4s. 9d. per acre. 

Table I.—Kerr’s Pink Potatoes. —^Fields A and B were 
situated approximately 12 miles apart, and were sub-soiled in 
I he winter of 1922 and spring of 1928 respectively. It will be 
seen that in field A sub-soiling at a depth of 7 in. produced 
the best results, but in field B sub-SOiling at 5 in. was most 
remunerative. For Boulder Clay 9-in. sub-soiling proved best. 
There was a smaller proportion of chats to ware on all the sub- 
soiled as against the control plots, and in all cases, sub-soiling 
produced an increased yield. The effect therefore' of sub-soiling 
was clearly to accelerate maturity—a point which will be kept 
under observation. 

« 

Table n. — ^Eing Edward Potatoes. —King Edward potatoes 
were grown on a portion of the sand and gravel fields A and B 
referred to in the previous table. The results agree with those 
obtained for Kerr’s Pink potatoes, and show that for field A 
7-in. sub-soiling, and field B 5-in. sub-soiling, produced the 
best results. An extremely small proportion of chats to ware 
was obtained on both fields 

Table m.—King George Potatoes on Boulder Olay. —The 

yield of potatoes is small by comparison with other fields, but 
this is probably due to the extremely dry condition of the soil 
when the potatoes were planted. The sub-soiled plots, how¬ 
ever, show an increase in every case over the control plots. It 
will be seen that no great difference in the additional yield was 
shown between the sections sub-soiled at different depths. 

' Table IV.—Barley on Brick Earth .—The barley referred to 
in this table vms sown very late, and only 16 weeks^ elapsed 
before harvesting. In this case sub-soiling at 9 in. {oodnoed 
the greatest additional yield. 

Table V.—tFheat on London Olay.—The whole of the field 
of London Clay to which the figures relate was mole drained, 
and a portion sub-soiled by steam tackle. The crops from the 
sub-soiled and un-sub-soil^ paria of the field were harvested 
and thrashed separately. ' 
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Oeneral Besulte.—The tables show that tn the first year 
every sub-soiled pht produced an increased yield, the value of 
which was greater than the extra cost of sub-sotling over plough¬ 
ing. 'A recent examination of tlie various plots suggested tliat 
the effects of sub-soiling will last for some further considerable 
time. 

The figures indicate that the best depth of sub-soiling may 
vary from field to field even in the case of soil apparently similar 
in character. This is a point which is receiving investigation, 
but the results certainly suggest that any farmer who proposes 
to practise sub-soiling, would bo well adnsed to experiment at 
different depths for the first year and determine by the results 
obtained the most profitable depth for his own particular 
conditions. 

• ••••• 

•CO-OPERATIVE MARKETING OF 
MILK IN THE UNITED STATES. 

The distribution of milk has always been one of the most 
difficult problems of organisation which agriculturists have to 
face. It is one towards the more satisfactory solution of which 
great efforts have been made in the United States during recent 
years. 

The difference between producers’ and consumers’ prices, 
and the high cost of distribution, are points which are well 
known to characterize the milk trade in this country. A very 
full analysis of the causes leading to* this state of affairs is 
given in the Interim Report on Milk and Milk Products of the 
Linlithgow Committee.* Tn the United States no less than in 
this country have the characteristics referred to been the general 
rule. The milk middlemen in America absorb a very lai^e 
proportion of the consumers' price. It has been said that on 
the average of the available data for 1920-1922, the distributor 
gets more than 60 per cent., the producer less than 32 per cent., 
while transport costs absorb about 8 per cent, of the consumers’ 
price. 

. The milk distribution trade in the United States has long 
been well established and financially powerful, and it is hasdly 
a surprise that the progress of co-operative milk marketing has 
been marked by many violent struggles with the existii^; 
privately owned distributive undertaldngs. The first stages in 
the development of the co-operative movement have been ahnost 

* Cmd. 1854, pHoe Sa. net, 3«. l^d. post free.' Obtainable from H.lf. 
Stationery Office, Kingsway, 'W.C.2. 
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ozclusively confined to the formation of producers’ collective 
bargaining associations. Such associations did not, however, 
meet with unqualified success. A bargaining association which 
sold its milk to private dealers seldom found it easy to conduct 
business without creating hostility amongst the distributors. 
Moreover, they did nothing to overcome the real economic waste¬ 
fulness of the existing system. 

Nevertheless, much of the initial work of organising co¬ 
operative milk marketing was done by these associations. 
Between 1887 and 1889 there was a very rapid development 
of the movement amongst farmers towards the formation of 
associations for the collective sale of milk, and a further impetus 
was given to it during the last decade of the 19th century. 
Most of these organisations actually came into being to “ fight 
the Milk Trusts ” which operated in the principal cities of the 
United States, and their early efforts were frequently accom¬ 
panied by violent disputes, “ Milk strikes,” and other 
disturbances. 

As in most other branches of agriculture in America, by far 
the most widespread movement in co-operative milk marketing 
occurred during and after the War. In the neighbourhood of 
nearly all the large cities of the United States which have a 
population of 200,000 or over, co-operative milk selling associa¬ 
tions were formed by local producers during the years 1915-1919. 
They were very different in form and in the objects at whifch they 
aimed, from the co-operative marketing organisations which have 
been developed in the orange trade in California, in the dried 
fruit trade, in the tobacco industry, and other branches of agri¬ 
culture. They still consisted primarily of bargaining associa¬ 
tions, which fixed prices by the system of meeting the dis¬ 
tributors, and attempting to come to an agreement. No attempts 
were made at these early stages to control the market on the 
lines of the Californian Fruit Growers, or to carry out the final 
stages of distribution under the direct control of the co-operative 
organisation. Their success was the kind of success that 
generally attends collective, as contrasted with individual bar¬ 
gaining. They did in fact obtain a better price for milk for the 
individual producer than he had been able to secure by his own 
unqided efforts, but not without serious opposition from private 
interests. Like other organisations for collective b,argaining, 
their ultimate weapon was to strike, and some sensational milk 
strikes of this character actually occurred during the war period 
^ Chicago, Boston and New York. 
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(1).—An example of this type of organisation is afforded by 
the Twin City Milk Producers’ Association, which was founded 
in 1916. In its early stages it was successful in obtaining ff>r its 
members a definitely higher price for milk than generally pre¬ 
vailed in neighbouring unorganised districts; but it was soon 
recognised that the plan of collecting bargaining only went a 
small distance in solving the problem, and in December, 1919, 
a Stock Co-operative Society was formed with a capital of 
$600,000 to provide plants to manufacture the surplus milk into 
various milk products. At the present time the Association has 
4.200 members, most of whose dairies are within 40 miles of 
two cities, St. Paul and Minneapolis. It handles 80 per cent, 
of the milk of the district. The organisation embodies the usual 
principle of long term contracts under which all its members 
are bound to deliver their production of milk and cream, other 
than home requirements, to the Association. The milk is 
delivered each morning to a Receiving Station or plant of the 
Association, the amount needed by dealers being usually speci¬ 
fied by means of contracts with the Association to take a stated 
amount of milk daily. A small surplus is retained for emer¬ 
gencies, and the balance remains at the country plants and is 
manufactured into cheese, butter, and other milk products. 

This Association within its limited sphere has made very con¬ 
siderable progress. In 1921 it handled approximately 14 million 
gallons of milk, of which over 9 million gallons were sold to dis¬ 
tributors, the bulk of the remainder being manufactured. 
Although the Twin City Milk Producers’ Association confined its 
activities within the sphere indicated above, indirectly it led to 
the development of a further stage towards the co-operative 
control of distribution. The milk “ drivers ” of Minneapolis 
organised the Franklin Co-operative Creamery Association, to 
carry out the distribution of the milk from the Producers’ 
Association, and to operate in conjunction with it. After starting 
with only 18 delivery wagons, by the spring of 1921 it had grown 
to IBO wagons delivering in all approximately 50 per cent, 
the milk supplies of Minneapolis. 

f2).—The most important co-operative milk mur kniing 
organisation in the United States is the Dairymen’s League 
Co-operative Association (Inc.) of New York, one of the krgest 
co-operative enterprises in America. It was organised in 1921, 
and during the tot year of its existence, handled aboot 250 
minion gallons of milk, in return for which it distributed eom ** 
62,000,000 dollars among^ its members, who number' iqiproai- ^ 
mately 65,000. At the end of March, 1922, &e Associatian was 
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operating 128 manofactorixig plants, and its members wmre 
organised at 944 receiving stations. Daring the latter year, the 
turnover of the Association amounted to approximately 6,000,000 
dollars per month. 

The Dairymen’s League Go-operative Assodotion succeeded 
an organisation known as the T^rymen’s League, which was 
inaugurated as far back as 1907, primarily as a producers’ pro¬ 
tective association. In 1916, the latter body came into ponflict 
with the New York Distributors, and after a short but severe 
straggle, succeeded in establishing working arrangements for 
its produce. Setween that year and 1921, the Dairymen’s 
League Go-operative Association (Tnc.) began to handle the milk 
of more than 50.000 farmers under contracts which enable it to 
pool all its members’ milk produced for market. The Associa¬ 
tion was empowered to dispose of the milk to distributors or to 
manufacturers of butter, condensed milk , cheese, ice cream, 
etc., or to manufacture it in plants owned by the Association. 
The producers at each of the 944 established points are organised 
into local corporations, existing primarily for the purpose of 
facilitating co-operative purchases of feeding stuffs and supplies, 
and for representation purposes in the Association. 

The Association, like many similar co operative undertakings 
in the United States, is a non-stock organisation, which is 
incorporated under the Go-operative Laws of New York providing 
for marketing associations formed on this plan. It is governed 
by 24 directors, each of whom represents a district. 

The existence of farmer-owned milk depots, operated by 
experts in the employ of the Association, insures that there is 
no artiAcial interference with, or closing down of, the plant, 
as long as the farmers have milk to sell. It means that surplus 
milk is manufactured into the more advantageous forms of milk 
products, and is not shipped to the cities, as in former days, to 
force down the price of fluid milk received by the producer. 
The effect is that the milk market is stabilised to a greater 
degree, and in consequence a better price is assured to the 
farmer. 

The Association returns to its members all the proceeds from 
the sale of milk, less the expenses for administration, and deduc¬ 
tions for new plants and working capital. Each member receives 
the same base price per 100 lb. of milk, but with differentials 
lor freight, butter fat, and hygienic quality, by of 

12 monthly milk cheques. Whatever is left as a residue of the 
Itbar's business, goes to the members in a thirteenth cheque. 
^!)(!hb metiiod of financing the Association, is to take certain 
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amounts each month from the returns to producers, and to 
issue interest-bearing certificates of indebtedness due in 6 years. 
During the first 11 months of the Association’s lifo more than 
(1,000,000 ddlars were thus retained, to be need by the Associa¬ 
tion for the purchase and equipment of plant, etc. 

(8).—A third example of a similar organisation is the New 
England Milk Producers Association, a non-stock organisation 
incorporated under the laws of Maesachosetts. Its genend 
structure is not unlike that of the Dairymen’s League Co-opera¬ 
tive Association (Inc.). Primarily it is a bargaining association. 

It has, however, one or two distinctive features. The problem 
of surplus milk is handled according to a plan devised by the 
Federal Milk Gommissicoi during the War—a plan which has 
been continued since that time by agreement between the pro¬ 
ducers and dealers. In effect, this arrangement leaves the surplus 
milk to be handled by the dealers, the price paid by the dealers 
depending on the use to which it is put. The Association and 
the dealers, in the first instance, come to terms as regards the 
price which is to be paid for the milk used in the regular 
trade. The price of milk used for other purposes is determined • 
by other factors which have to be agreed upon. The dealers 
report to a disinterested party each, month, indicating the 
amount of milk which is produced and the amount of by-products 
made. This party—at present the Commissioner of Agriculture— 
computes, in accordance with on approved system, the 'amount '* 
of milk represented in by-products, and the price; the remainder 
represents the milk used in the whole milk trade, and for 
which the price which had been arranged by the Association and 
dealers, is paid. 

(4).—An instance of a more advanced development on co-opera¬ 
tive lines is afforded by the combined enterprise (ff the Fraser 
Valley Milk Producers Association, and the' Frazer VaUey 
Dairies, Ltd. The former comprises 1,800 dairymen, whose 
farms are situated in the valley of the Frazer Eiver, and suppl/ 
milk to Vancouver. The A.ssociation, which has a capital 
750,000 dollars, and deals with 9d per cent, of ^ the mi& in 
this district, receives (he milk from its members under con¬ 
tinuous contracts, which can only be revoked after me year's 
vritten notice. About one-fifth of its capital is used to &>8nce 
&e construction and equipment of oondenseries, creameries and 
cheese plants handling the milk which is not supplied direct to 
Vancouver; a surplus ” plant situated in Vancouver deals 
with the seasonal fluctuaiami in (he Associaticm’s milk suppliei^ 
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while the remainder of its capital is used in the sobsidiaty 
organisation, the Frazer Valley Dairies, Ltd. The Association 
sells its fluid milk both to the latter and to some other distri* 
butors, the Frazer Valley Dairies, Ltd. buying its milk from 
the Association at prices fixed by the latter. It distributes 65 per 
cent, of the Vancouver milk, and returns the bulk of its profit 
to the parent Association. It has been stated that the costs 
of this distributive organisation have been very low, and the 
result of the combined arrangement has been to ensure to the 
milk producers a substantially larger proportion of the consumers’ 
price than had previously been the case. 

Vote. —It is perhaps not without interest to compare the 
progress made in co-operative milk marketing in the United 
States with other branches of the co-operative movement, a short 
account of which was given in the January issue of this Journal. 
It is easy to see that in the case of milk one of the chief problems 
still remains unsolved. Co-operation has done little to gain 
control over the retail distribution of fluid milk in the towns, 
or to reduce the Cost of this service. One of the difficulties in 
the development of the retail side of the business is not far to 
seek: the capital required fof distribution in large cities is very 
great, and the characteiiistic of American co-operative enterprise 
is that it is usually operated on very little capital, the non-stock 
non-profit association being the common type. A second difficulty 
is the highly organised state of the existing retail business and 
the high degree of technical skill required in its management. 
Nevertheless, many- authorities consider that the co-operative 
sale of milk by farmers and its retail distribution by ordinary 
dealers is not a satisfactory combination, and it seeins probable 
that the next few years will see the development of co-operative 
enterprise in retail milk distribution in the United States. 

»»*»«« 

• EARLY ESTIMATES OF GRAIN 
GROWING IN GREAT BRITAIN. 

Pbbsons interested in the history of British Agriculture often 
wish to obtain some early statistics of the acreage and produc¬ 
tion of crops in this country before such statistics were 
officially collected in 1866-67. The following note gives such 
information on this subject ad is available. 

The most detailed estimate of the distribution of agricultural 
land in England available at the beginning of the l9th century 
was one made about 1771 by Arthur Voung in his "Tour 
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Gixoagh the Eaet of England.*’ No grea4i value can, however, 
be attached to his figures as they were based on the misbifcwn 
assumption that the total area of England and Wales amounted 
to about 47 million acres, whereas more correct measuremeub* 
subsequently showed an extent of only 87,824,000 acres. As, 
• however, he is the only writer of the period who attempted 
to estimate the production of grain, the figures have soma 
interest as showing his opinion of the supplies available at 
that time from home sources. The figures are as follows:— 

Enolamd. 




Area, 

Production, 



Acres, 

Quarters, 

Wheat 

•• ••• 

2,7d^,008 

8,386,024 

Barley 

» la 

2,623,885 

10,496,540 

Oats.... 

• •• 

1,483,065 

7,044,568 

Peas 


613,369 

1,475,936 

Beans 

. 

399,287 

1,647,058 


In 1797 Mr. Middleton, in a Report on the State of Agri¬ 
culture in Middlesex prepared for the old Board of Agriculture, 
made an estimate of the proportion of each 10 million acres 
of arable land occupied by the different crops, founded, ho 
says, “on my own observations in most of the counties of 
England.’’ He followed, however,- Arthur Young in calculating 
the total area of England and Wales at 47 million acres uid 
placed the arable acreage at 15 millions. Dr. Beeke in 1800 
(Observations on the Produce of the Income Tas), taking the 
total area at 88,500,000 acres, reduced Middleton’s arable 
estimate proportionately to 11,491,000 acres; and Mr. W. T. 
Comber in An Enquiry into the State of National Suhsigtence 
(1808) seems to have applied Middleton’s proportionate figures 
to this area and arrived at the following result:— 

Acres, 

Wheat . 8,160,000 

Oats and Beans ••• ••• 2.872,000 

Barlejr and Aye .. 8S1,000 

McCulloch in the edition of his Statietical Account of the 
British Empire published in 1887 gives figures of the average 
yield per acre of^the undermentioned crops, deduced from the 
county surveys of the old Board of Agriculture njade between 
1798 and 1815. These may be compared with Arthur Young,’f|. 
estimate adopted in the table of production given above:— 

JSoanf qf Affriculture Arthur Fount's 
Surveys, edimtUe^ 1771, 
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• Applying the Board's figures to Mr. Comber’s estimate of 
the wheat acreage the production of that crop at about the 
beginning of the nineteenth century would seem to have been 
about 8,400,000 quarters. 

In the case of Scotland, an estimate of the area under 
cultivation was made in the General Beport on Scotland 
published by the Board of Agriculture in 1814. No figures 
•were given of production, but the area of the principal crops 
-was as follows :— 



Acres. 

Wheat . 

140,096 

Barley . 

280,193 

Oats . 

1,260,362 

Rye. 

600 

Beans and Peas . 

118,000 

Potatoes . 

80,000 


If the wheat yield of Scotland is taken at the same figure 
as England, viz., 21 bushels per acre, the production of wheat 
in Scotland would be 868,000 quarters, making a total for 
Great Britain of 8,768,000 quarters. This may be compared 
with the statement of Tooke, in his History of Prices, that the 
produce of an ordinary crop of wheat in this ootmtry at the 
beginning of the last century was estimated at nearly 
•9 million quarters. 

In 1814, however, Arthur Young in giving evidence before 
the Select. Committee on Petitions relating to the Com Laws 
made an estimate on a rather different basis, and gave a 
figure for the production or Consumption of wheat, barley and 
oats in the United Kingdom. Bis calculation was as follows: 

Snglakd and Wales : Qr. 

» Out of a population of 10,791,000, 8,500,000 persons consumed 

wheat as bi'ead at the rate of one quarter per annum ... 8,500,000 

Consumption not as bread 100.000 

8,600,000 

Less net imports (aVcrage of 1811—1812) . 187,162 

8,413,838 

Add for seed, ono-ninth . 934,759 

9,347,597 
22,944,100 
6,401,283 
8,376,000 

Total production of wheat, barley and oats in the 
United Kingdom. 41,067,980 

"Oats," he observes, “are much consumed!in Scotland, the 
amount in quarters much exceeding the consumption of wheat 
pdr head." In regard to Ireland, the basis for the suppoot 


Annual growth»=3,399,126 aci*e8 at 22 bushds per acre 
Barley and oats, occupying half as much land again 
as wheat, would represent 5,098,689 acres at 36 bushels 

Gotland : 

Wheat (? barley) and oats (consumption) . 

Ireland: 

Wheat (? barley) and oats (consumption) . 








of the population was the potato, and he allows 18 bushels per 
head of wheat and oats for million persons as representing 
Ihe total consumption of a population of 5 millions. 

The importance of wheat as the principal food stuff of this 
country, and its extremely high price in some of the years 
between 1800 and 1815, caused great attention to be given to 
facts relating to its cultivation and importation, but it does 
not appear that up to the year 1816 any attempt was made 
at a quantitative annual estimate of the amount available to 
meet the requirements of the population. As late as 1821 Ihe 
Select Committee on the State of Agriculture assumed ‘ ‘ what 
they believed to be then true,” that the annual produce of 
com, the growth of the United Xibgdom, was upon an average 
crop about equal to the annual consumption. 

Subsequently in 1828 an estimate was made by Mr. Jacob, 
Inspector-General of Com Beturns, in his Second Report, 
made to the Board of Trade, on Agriculture and the Trade in 
Corn in Northern Europe, 1828. He put the annual consump¬ 
tion in Great Britain, exclusive of seed, at 12,000,000 qr. and 
estimated the quantity of the produce according to a scale 
“ based upon extensive inquiries.’* He also at the same time 
made an estimate of the supply and demand for the years 
1816 to 1827, which it mav be interesting to reproduce:— 


In of 


Vear, 

Stock tn 
hand. 

Imports 

Proditrc. 

Total 

avmlahte. 

Entimaled Si/ock 

rcqairemeiU^i remain^ 
for food and inq in 
seed, ’ Hand, 

Pruct per 
qr, %n 
HarteiA 
year. 

1816 

« 160 

772 

9,000 

15,922 

12,480 

3,442 

s. d. 
97 10 

1817 

:^442 

1,739 

11,700 

16,881 

12,670 

4 211 

84 

6 

I-^IS 

4,211 

733 

12,000 

16,944 

12,«J50 

4,094 

78 

5 

IS19 

4 094 


n,500 

16,997 

1»,0S0 

' 3.967 

68 

5 


8 967 

567 

16,000 

20,534 

13,210 

1 7,324 

67 

0 

1821 

7 324 

463 

12,600 

20.387 

13,390 

6 997 

61 

6 


6,997 

400 

11,500 

20,897 

13,670 

7,327 

46 

4 


7,327 

367 

11,000 

18 694 

13,750 

, -4,944 

69 

9 

1821 

4,944 

411 

11,500 

16.856 

13,900 

1 2,956 

64 

6 

1825 

2,956 

811 

12.700 

16,467 

U,110 

2,357 

61 

1 

1826 

2,357 

701 

13,000 

16,058 

14,290 

, 1,768 

56 

1 

1827 

1,768 

957 

12,600 

15,225 

14,470 

756 

63 

2 


In regard to this statement Mr. Jacob observed: “ No one 
nan be more aware than myself of the errors to which an 
implicit confidence in the preceding table would lead. . . . 

It may, however, deserve a considerable de^ee of attention as 
-a clue to the development of some imp<Mr^t views. . . . 
'The relative productiveness of the sevefal years,' being framed 
from as great a variety of facts as could be oollec«tod"il 
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likely to be very far from an accurate view. The statements 
relating to absolute quantities are certainly only unauthorita^ 
tive conjectures. There are no satisfactory notices in this 
country of the number of acres destined to grow bread com 
nor even of the number under arable cultivation. There are 
no means of forming any judgment of what the average acre- 
able produce of wheat is. . . . It is equally difficult to 

determine what is the armual consumption; in the table it is 
estimated at somewhat more than 6 bushels and a half per 
person.” 

McCulloch in his Statistical Account of the British Empire 
(1854) gives an estimate for the year 1846, as follows:— 

Eilgland an<l Wales. Scotland, 

acres. (][r, acres. c[r. 

Wheat ... 8,800,000 16,20o|o00 ... 360,000 J,225,000 

Barley .. 1,600,000 6,376,000 ... 460,000 1,800,000 

Oats ... 2,600,000 12,600,000 ... 1,300,000 6,600,000 

About this period, the demand for statistical information 
as to production developed, and the apprehension of an im¬ 
pending famine in Ireland in 1847 led to the systematic 
collection in that country of returns both of acreage and 
produce. In 1863, and in several subsequent years the Board 
of Trade, at the suggestion of the Highland Society, attempted 
as an experiment the collection of agi'icultural statistics Iwth 
in Englaqd and Scotland. An estimate was made in 1854 
for the whole of England and Wales on the basis of reports 
obtained by Poor Law Inspectors from 11 counties. In the 
case of Scotland, complete returns seem to have been obtained 
in 1855,1856 and 1857. 

According to these estimates, the acreage of grain and pota¬ 
toes in England and Wales in 1854 and in Scotland in 1855 
was as follows :— 



England and Wales 

Scotland. 

• 

-.(1851) 

(1865) 


acres. 

acres. 

Wheat 

3,808,000 . 

101,000 

Barley 

2,668,000 . 

186,000 

Oats. 

1,303,000 . 

934,000 

Potatoes 

102,000 . 

147,000 


Estimates were also made by Sir John Lawes as regards 
the wheat acreage and production of the United Kingdom 
from 1852-53 (see Journal of the Royal Agric. Soc., 1893). 
In 1866, the official collection of statistics of the area of crops 
and number of live stock was commenced, but it was not 
till 1884 that this was supplemented by official estimates of 
production. 


1924.^ Hocbino or Oasoj^l Laboob. 10X7 


HOUSING OF CASUAL LABOUR. 

Miss E. H. Pbatt, O.B.E., 

Ministry of Agriculture and Fisheries. 

In the issue of this Journal for July, 1919, there appeared 
a most interesting account of the starting and development of 
raspberry cultivation in the neighbourhood of Blairgowrie. 
The author of that article, Mr. J, M. Hodge, has since dealt 
with the whole subject in a still more comprehensive maimer in 
“ Raspberry Growing in Scotland.”* This book contains a 
record of past achievement and a survey of future possibilities, 
and the whole position is reviewed from every standpoint—agri¬ 
cultural, economic and national. Tn the course of a recent visit 
to the raspberry growing districts of Perthshire, undertaken 
with the object of gaining some insight into the conditions 
under which Scottish fruit pickers live and work, much help 
was derived from Mr. Hodge’s written narrative, in which 
adequate consideration is given to the problem of labour. The 
additional information furnished in person by Mr. Hodge and 
]\fr. Keay (who has also had much to do with these fruit-grow¬ 
ing enterprises), contributed materially to understanding of the 
present situation. Viewed in the light of past history, existing 
arrangements at Blairgowrie illustrate the continuous progress 
which has been made in the matter of accommodation for casual 
labour. 

Tn endeavouring to give some brief description of the housing 
of such seasonal workers in Perthshire to-day it will be con¬ 
venient to deal fl) with properties in individual ownership, and 
(2' with those in joint ownership. 

Mr. Hodge’s statement shows that raspberry growing, on a 
commercial scale, started in a small way at Blairgowrie in the 
closing years of the 19th century. At first the labour problem 
was practically non-existent, for the villages yielded a sufficient 
supply of pickers. As the area under fruit cultivation steadily 
increased, it became evident that it would be necessary to import 
labour for the harvest season, and the “ housing question ” 
became acute. It is related that one enterprising grower 
“ erected corrugated iron buildings, fitted with wooden beds and 
supplied with straw and blankets. Others followed his example 
and the fields became doited with more or less respectable sheds 
for the housing of the pickers ” With some slight modification 
this would still apply to the provision for seasonal labour 


•Published by the Scottish Smallholders’ Organisation, Ltd., 1921, 
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by the average individual grower m raspberry growing areas 
to-day, if establishments recently visited by the writer may be 
regarded as typical. 

Accommodation Provided by the Smaller Growers.— 

Camp I catered for a relatively small number of pickers and 
the accommodation was correspondingly limited in extent and 
character. The buildings, of corrugated iron, included mess- 
room, kitchen and sleeping huts. The latter contained wooden 
beds (fashioned on the lines of bunks), filled with loose straw 
and provided with army blankets, fumigated at the end of the 
season. Two persons slept in each bunk. Ablutions were per¬ 
formed in buckets with water from taps outside the huts. Earth 
sanitation was available. A good fire was kept burning in the 
kitchen stove, where the kettles were boiled. The messroom 
was small and bare, but as the camp was near Blairgowrie 
there was no difficulty about the purchase of provisions. An 
attendant exercised general superintendence over the camp. 
While primary needs were satisfied at this camp, it was felt 
that it represented the minimiim of comfort and that the 
standards of order and cleanliness might, with advantage, have 
been higher. 

Camp II instanced progressive improvement. More workers 
were located there, and the buildings, though resembling those 
of damp I, were of greater capacity. The rooms were larger 
and lighter, and the general “ lay out ” more satisfactory. 
Sleeping accoipmodation took the form of large dormitories for 
single men and single women respectively and of separate com¬ 
partments for families. These huts were also fitted with wooden 
beds < of the usual box-like design, plentifully supplied with 
straw. Lockers, whose tope could be used as tables, were a new 
and useful feature of the furnishing. Sanitary provision for 
the men adjoined that for the women, but, by order of the local 
Sanitary Officer, entirely separate arrangements were to be made 
in the future 

Camp III, the property of a local landowner, proved to be 
the scene of a special experiment. Between 20 and 80 women,, 
students from Glasgow and Edinburgh, secure a cheap and 
pleasant holiday every year by undertaking the picking of fruit 
at this particular plantation. Excellent wooden buildings, with 
.good floors and a plentiful supply of windows, have been erected 
fpr their reception. A large and pleasant room was in use as 
combined kitchen, pantry and messroom. The services of a 
ipook are retained throughout the season and 12s. per week is 
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ill that the pickecs m.caUed on to contribute in return for their 
<K>mfortable quarters and good food. The spadous disnnitory 
Was lined, on either ride, with a double row of bunka, and 
personal property was placed on a long narrow table or form, 
fixed in the middle of the hut. Connected with the hut was a bathr 
room containing lavatory basins and two baths, the hot water for 
uhich was fetched foom the kitchen boiler. There were three 
w.c.’s. The camp as a whole was a very pleasant example of 
the satisfactory arrangements which can be made when a limited 
number of persons of a selected type are employed year after 
year. 

At Camp IV a two-storeyed wooden building had been puk 
np for the accommodation of a small number of special pickers 
(e.g., Girl Guides and others). In this case the ground floor 
was used for messroom, kitchen, etc., and the upper storey as 
a dormitory. Here again it was clear that temporary quarters 
can be made very comfortable indeed for a small and homo¬ 
geneous body of pickers. 

Adapted Farm Buildingt .—^Tn the foregoing instances the 
buildings had all been erected specially for housing purposes. 
An instructive visit was paid to a larger farm some miles from 
Blairgowrie, which may be described as Camp V. This 
exemplified the adaptation of ordinary farm buildings on a large 
scale and illustrated the special arrangements which remoteness 
of situation entails. While the floors of the older buildings were 
necessarily rough, the cleansing and whitewashing of walls 
had helped to produce a habitable atmosphere in places originally 
designed for very different uses. Space available in the lofts 
and ground-floor buildings already existing had been supple¬ 
mented by a large hut of corrugated iron. The men’s quarters 
were separated ^m those of the women. The usual type of 
wooden box-bed, raised well above the ground, was instriled 
throughout the dormitories and completed by straw mattresses 
and blankets. Ablutions were performed in pails, and earth 
sanitation was arranged. 

Two pleasing features of the encampment, which went far to 
alleviate the difficulties otherwise inseparable from an isolated 
rituation, were the canteen provided by the owner and the 
recreation tent organised by the Church of Scotland. The 
former was a large room built of corrugated iron with concreio 
flooring and good lighting, which served as a combined kitchen 
and messroom. Such of the pidcers as did not cater for them¬ 
selves could buy cooked food (soup, potatoes, etc.), and eat ifc 
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there. A grocery store was also open in the canteen, and bo 
everything essential to the pickers’ housekeeping was obt^- 
able on the premises. The large tent, furnished with forms, 
benches and piano, and provided with magazines, etc., was in 
charge of a neighbouring Minister of the Church of Scotland. 
Camp y stands out in memory as an example of the way in 
which ordinary farm premises may, with extensions, be utilised 
to meet the requirements of a new industry springing up on the 
land. 

Larger Schemes of Accommodation. — Easendy .—Turning to 
conditions on lands in joint ownership, the first ambitious 
housing scheme on co-operative lines was inaugurated at 
Essendy, an estate some miles from Blairgowrie, in 1906. 
Appreciation of the fact that raspberries cannot be grown con¬ 
tinuously on the same land has now resulted in temporary dis¬ 
continuance of fruit culture at Essendy, and only a small 
proportion of the buildings there are in use at present. The 
scheme, however, remains, even in a state of partial disuse, an 
impressive contribution to the solution of the problem of hous¬ 
ing casual labour. It is surprising that accommodation so 
extensive and of so excellent a type could have been erected 
at a cost Avhich, even allowing for pre-war prices, was so incon¬ 
siderable. Between 1905 and 1908 the sum of £8,441 was 
disbursed for housing at Essendy—a comparatively small sum 
when the character and capacity of the settlement is taken into 
account. 

Some re-distribution having been found necessary, the build¬ 
ings are now grouped in two main portions in beautiful 
surroundings on a tract of moorland sloping down to Marlee 
Loch." The fruit fields are readily reached from one or other 
of these groups; such accessibility was indeed found to bo 
essential to any satisfactory housing scheme. The accommoda¬ 
tion comprises a large number of sleeping huts, each capable 
of holding 20 persons All these huts are of substantial appear¬ 
ance, some being built of brick, others of corrugated iron. By 
judicious management, it proved possible to erect the former 
at a cost of C75. the latter at £50 per hut in pre-war davs. 
At the end of each a small room or recess fitted with basins 
makes an admirable ablution room, and the shelter and privacy 
thus secured must be greatly appreciated. Earth sanitation is 
provided. The three spacious canteens, built of corrugated iron 
with excellent lighting and floorins. are greatly in advance of 
previous standards of accommodation for the agricultural worker. 
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When not required for meals, they are used as recreation rooms. 
The canteens are served by well-plaimed kitchens, equipped 
with suitable stoves and boilers and well provided with larder 
and storage space. The general arrangements are such as 
should secure quick and efficient service of meals. Grocery and 
stationery stores are maintained (though now on a diminishing 
scale) on the premises and regulated by a system of ticket 
distribution. 

Tn the heyday of raspberry growing at Blairgowrie it is related 
that a matron and thirty sen'ants attended to the material wants 
of the pickers, that a doctor, cleansing officer and a policeman 
ensured their health and safely, and that week-day concerts 
and religious services on Sunday ministered to recreation and 
spiritual welfare. “ Add to these things,” says Mr. Hodge, 
“ that the settlement housed the pickers of all the growers on 
co-operative lines, each grower having a pro indiviso interest in 
the buildings in proportion to the acreage of ground he owned; 
that the pickers were secured not for the individual but for the 
asswiated growers and allocated among them according to their 
needs; and that the produce of the colony was sold by a sales¬ 
man appointed for the purpose, and you have a scheme which 
as far as I know has no counterpart . . . .” The visitor from 
England, contemplating the adequacy and attractiveness of the 
whole de.sign at Essendy, appreciating the sound and sensible 
lines on which it has been carried out, and realising the good 
Sense and vision, the regard for real efficiency and ultimate 
economy which prompted both conception and execution can 
only echo the regret that so satisfactory a scheme has not been 
more widely copied as yet in the south. 

Aberuthvcn: The Latest Development .—At Aberuthven, in 
the Parish of Auchterarder, on the estate of the Hall Farming 
Company, it proved possible to see, under the guidance of Mr. 
Neil Young, the manager, what may be regarded as the latest 
example of Scottish schemes for housing such casual labour. 
Raspberry cultivation is at its height at Aberuthven and the 
activity there is comparable to that which existed in earlier 
times at Essendy. Experience gained at the latter place has 
proved of value in developing Abenithven. It had become 
apparent that pickers must be near their work, and it was further 
understood from the outset that, as the amount of labour required 
would be large, workers of differing types would need to be 
considered. As a result there are eight housing centres on the 
4(X) acres now under raspberries. At the time of this visit there 
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were ovia-1,000 pidiera (efaiedO^ eommg from Olaagow) in re^ 
dence, and it waa expected that thia number wonld be yery 
considerably exceeded during the six weeks which constituted 
the season. Of the eight centres, three were allocated to indaa* 
trial schools, four to women and children and one to men. 

These eight camps at Abemthyen are all delightfully situated 
and are mostly specially built, though there is one case of adapted 
buildings Clofls, etc.). The usual building is of corrugated iron, 
with numerous windows and good wooden floors. The sleeping 
quarters consist of huts, equipped ydth 9 beds (of the wooden 
box yariety), straw-flUed mattresses and army blankets. Since 
each bed holds two people, 18 were housed in eaeh hut, but the 
local Sanitary Officer is now limiting the residents to IS, in 
accordance with a bye-law which proyides that accommodation 
erected in the future shall allow 800 cubic feet of air space per 
person. 

Drying rooms are provided for the pickers’ wet clothing. 
Ablutions are performed in pails with water obtained from 
adjacent taps or streams. Sanitary conveniences (on the pit 
system with use of disinfectants), are provided at each centre 
in the proportion of one .to every twenty residents. There is a 
matron in charge at each camp, who is responsible for order, 
cleanliness and general discipline. Her own hut is part of the 
camp in question. 

Each centre includes a canteen (capable of holding about 800 
people), built of corrugated iron with a good floor, which is a 
feature of these Scottish housing schemop, and furnished with 
wooden tables and forms. Kitchens and store-rooms adjoin each 
cantepn. Each kitchen also serves as combined pantry and 
scullery and is fitted with a concrete floor and equipped with 
latchen stove, sink and ever 3 i;hing necessary for culinary pur¬ 
poses. At each canteen there is a staff of one cook and 4 helpers 
and a clerk in charge of tickets, etc. Both meals and dry goods 
(bread, etc.\ are sold on the ticket system. No special arrange¬ 
ments for recreation are now in force at Auchterarder, but a 
doctor visits the estate on three days of the week and can be 
fetched at any time by telephone. 

Tt is a striking fact that, at pre-war prices, practically the 
whole of the pickers’ houses and their furnishings at Auchter- 
vder seems to have been secured for the sum of ;£8,()()0— 
approximately £1,000 per centre. The settlement there cer¬ 
tainly represents a landmark in the evolution of housing schemes 
for casual labour. The system of decentralisation, whereby the 
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iahabitants are distriboted intio 8 camps, each oom^leto, sdl* 
contained and under superintendence of a special official, maxis 
a noteworthy advance and has gone far to solve the problem of 
deab'ng with diverse classes of seasonal workers. 

Difficulty has been experienced from the beginning in obtain¬ 
ing a sufficient supply of suitable harvest labour. Industrial 
school children are extensively employed, but at present the 
bulk of the labour is apparently casual women workers from 
the towns. It will never be easy to secure adequate supplies of 
labour, owing to the difficulty of securing fruit-growing land 
near the towns and the fact that in fruit growing, as practised 
in Scotland, there is little diversity and hence the season is very 
short. 

These considerations have evidently influenced the develop¬ 
ment of the housing schemes which have been outlined in this 
article. Scottish growers have been led to take a comprehensive 
view of the problem. In this respect, the co-operative character 
of such enterprises as Essendy has no doubt contributed largely 
to a satisfactory solution. It is a fair assumption, having regard 
to that flair for practical affairs, traditionally ascribed to Scot¬ 
land, that the Scottish grower’s provision for his workpeople 
is not philanthropy but a sound business proposition. It is 
recognised that suitable provision must be made if workers of 
decent type are to be attracted and retained, and if proper 
control is to be exercised while they are in residence. The 
erection of housing accommodation is reguded as an essential 
part of capital outlay. The latest Scottish camps for pickers 
are expressions of a wise policy, designed to secure true economy, 
and it is greatly to be hoped that standards in this country 
may approximate more and more to those attained at 
Auchterarder. 

• ••••• 

THE CO-OPERATIVE MARKETING 
OF EGGS. 

Majob H. P. Day, 

Chairman, Stamford and District Co-operaiivs Egg and 
Poultry Society, Ltd. 

As one of those who gave evidence before the Linlithgow 
Committee, the writer feels that the following account of the 
working and organisation of a small co-operative distributing 
society dealing solely with eggs may be of interest.* 

* Sn* aito "A Socoesstul Egg and poultry Co-operatiye Society,” thu Jown^, 
Hay, 1922, p. 171. 
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The standard of egg sold off the general farm is not by any 
means good, and this is abundantly proved by the fact that last 
year the Stamford Society removed 2,821 bad eggt from Ihose 
ccllected. One of the principal objects of a co-operative egg¬ 
collecting society is the elimination of all eggs not up to standard 
from those sold as best English new laid. How this is effected 
by such a society when properly run is described below. 

Method of Workdiig. —The society described is the Stamford 
end District Co-operative Egg and Poultry Society, Ltd., and is 
affiliated to the Agricultural Organisation Society. Its Head¬ 
quarters are a shop and premises in High Street, Stamford, 
and the district from which eggs are collected is roughly a radius 
of nine miles from this centre. 

The collecting area is divided into five journeys, which are 
worked as follows :—^Monday, 2 journeys: Tuesday, 2 journeys; 
Wednesday, 1 journey. All eggs are taken to the centre, where 
they are sorted, tested and repacked for delivery on Thursday 
and Friday, leaving the vans idle on Saturday for cleaning and 
overhaul. 

The eggs collected are mainly paid for in cash by the collector 
who enters the transaction in a counterfoil book which both he 
and the member sign, thus making a receipt both ways. The 
original is held by the member and the carbon copy kept by 
the society. A few of the larger producers prefer a monthly 
payment, and their accounts are paid monthly by cheque on the 
first Friday in the month. 

On arrival at the depot the eggs are unpacked, and all dirty, 
undersized and duck eggs are sorted out from the bulk of first- 
quality eggs. They are then candled, and all stale, cracked or 
otherwise imperfect eggs eliminated. As perhaps the candling 
of eggs, though one of the simplest processes in the world, is 
not known to all it may be mentioned that it merely consists 
of holding the egg before an aperture—of about the same size 
as the egg—through which a bright light shines into a darkened 
room. The degree of transparence decides the freshness of the 
egg. and cracks or blood spots are easily seen. 

.\fter this sorting and testing, the eggs are sold bv the 
manager, mainly to the retail shops in Nottingham, though 
about 8,000 to ,'5.000 per week are retailed over the counter 
in the shop in Stamford. These sales are ns far as possible 
arranged on the Saturday, for delivery on the Thursday and 
Friday following Being thus arranged before the eggs are 
collected, the firing of the price to be paid to the producer 
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becomes a simple matter. Delivery of the eggs is made by the 
same vans which do the collecting earlier in the week. 

The use of motor transport has the following advantages.— 

(1) The Society’s own man sees the buyer, often collects the 
actual cash and brings back empty cases; 

(2) It does not matter how small a consignment is left at any 
one shop, and many of the smaller shops pay the better price; 

The manager is in close touch with customers, as he can 
often go over on the van with the eggs; 

(4) The careful packing required when eggs are sent by rail 
is avoided; 

(5) By avoiding transhipment the cases last much longer; 

(6) Motor transport is much more ecmiomical and speedy than 
the railway. 

History.—The Society was formed in September, 1916, as 
the outcome of the collection of eggs for the military hospitals. 
It started business with the assistance of the Agricultural 
Organisation Society in quite a small way, collecting eggs with 
a pony and trap. 

The first motor van was purchased in the third year and the 
second in the fifth vear Cl 9201, and both these arc now fully 
employed. The following table shows the position of the Society 


as shown on 

its annual balance sheets for the 

seven years of its 

existonco. The profits shown are gross :— 

Turnover 

Projvt, 

Tear, 

Capital 

(approx ') 

(gross 5 


£ R. d 

£ 

£ s d. 

191C-17 

132 12 G 

3 750 

216 17 3 

1917-18 

281 10 0 

9,200 

488 4 2 

1918-19 

352 12 G 

12,250 

285 6 Si 

1919-20 

382 10 0 

16,500 

131 12 lU 

1920-21 

444 10 0 

16,350 

42 13 11 

1921-22 

459 12 6 

10,160 

..,— 2 9 64 

1922-23 

418 15 0 

9,680 

... 198 14 11 


Dnfortunately. the turnover in eggs for each year cannot be 
given, but for the past 8 years it has been approximately: 
1 225,000 eggs in 1920-21, 1,080,000 eggs in 1921-22, and 
1.257,000 in 1922-23. 

This shows hov the value of the egg has fallen Since 1921 as, 
though the collections for that year were less than 1928 yet the 
actual value was much higher 

The position as disclosed by the balance sheet for 1922-28 
is very sound, as the cash assets of the Society at the end of 
the financial year (6th September. 1928') were more than 
sufficient to cover the capital and other liabilities.. 
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Seasonal VlnetaaUoBS. —^lliougb the number of eggs dealt' 
with varies greatly fipm month to month (the maximom for the 
past financial year being 48,800 eggs in the last week of Hardi, 
J928, and the minimnm 8,650 eggs in the middle week of 
November, 1922^ it is noticeable that the average value of the 
weekly collection only varied daring the same period from a 
maximum of £240 in February, 1928, to £170 in July of the 
same year. 

Eggs Collected and Pricett Paid in 1922-28. 



Average Weeklg 

Average Price 

Average Yalneof 

Month, 

Collection, 

per doz. 

Meekly ColUctum, 

- 


8. d. 

£ 

September, 1922 

17,750 

2 2 

200 

October „ 

12,750 

2 9 

176 

November „ 

10,300 

3 6 

180 

December „ 

15,900 

2 8 

215 

January, 1923 

19,760 

2 3 

220 

, February „ 

29,200 

. 1 H 

240 

March „ 

83,600 

1 3 

210 

April „ 

36,000 

1 0 

175 

May „ 

37,300 

1 1 

200 

June „ 

34,150 

1 2 

200 

July „ 

27,100 

1 3 

170 

August „ 

20,800 

1 9 

176 

Avextige per week 
the year ... 

for 

24,460 

! 

^197 10 0 


The price given here is that actually paid to the producer, and 
.t should be noted that this includes all eggs bought, covering 
all bad, cracked and small eggs. The actual price received by 
the society was 22.15d. per doz. and a bonus of 8d. in the 
pound was paid to members. 

Organisation.—The staff consists of a manager, a collector 
and the collector’s wife. The manager is controlled by a Com¬ 
mittee of Management which meets regularly on the first Friday 
in each month, and two members of the Committee are detailed 
at such meetings to attend (m the inter\'ening Fridays to sign 
cheques and settle any general business the manager may bring 
before them. 

The manager is also the secretary, and his duties mainly 
consist in marketing the eggs collected and keeping the books. 
He also works a collecting round on Monday and Tuesday. His 
salary is augmented by a bonus on eggs collected and a share 
in profits. 

The collector’s duty is to collect eggs on three days of the 
week and deliver them on other days^ he also helps with testing 
an4 paclring, etc., when at headquarters. His wife rune the 
retail shop and does the hulk of.th^ testing. Both of-them 
share in any Ixmns. 
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Tmnvport .—The tran8|K)rt consiatB of two covered Ford vans 
one small one and one one-ton track). Daring the past 
j'car the vans have been ran and kept in repair on contract by 
a local garage, and this has been found sai-isfactory. The driver 
being only paid for the days worked, one or two vans are used 
at a time as required, without the expense of keeping two 
permanent drivers. 

Book-keeping .—The books used by this society are cash book, 
ledger, and two day books (one for eggs bought and one for eggs 
sold) and the (Committee’s report book. This latter is drawn up 
as follows and inspected weekly by the Committee:— 


PaHtetUart, 

Forward from past week 

Pureh^tK^i, 
Egg$, 1 alue» 

£ 

87,000 620 

Particulates 

Forward from past week 

Salea» 

JEggt, Value. 
£ 

88,000 720 

Bought during week 

20,000 

160 

Sold during week 


18,000 

190 

Expenses to date £25 per 
week for 5 weeks . 

— 

125 

— 


-- 

— 

Total ... 

107,000 

905 



106.000 

910 



Stock m hand 

Wntten off bad to date 

160 

800 




If 

„ „ for week 

40 

200 


Total bought—107,000 


Disposed of 


107.000 



Bank balauc**- £320 Debts ow mg to bociety £185 


This shows the Committee exactly how things stand at the date 
of the meeting, and enables them to see at a glance the data 
required when fixing the baying price for the ensuing week. 

Finance.—As regards the cost of running a society of this 
sort the first consideration is the capital outlay. For plant, etc., 
i450 should be sufiicient, the principal items being two Ford 
vans, egg boxes (we use almost entirely second-hand colonial 
egg boxes, 860 size), cash register, books and ofiice fumituxe. 
The working capital, i.e , the price of two or three weeks’ 
collection of eggs, should be obtainable on loan. 

The actual running cost of this Society last year was £1,145, 
with the turnover of 1,257,<X)0 eggs. This is a cost of 2.62d. 
per dozen eggs for collection, testing and transpcnrt to the actual 
retailer Interest on capital, depreciation and bonuses to staff 
cost a further 0.46d. per dozen, depreciation being high as it is 
necessary to write off a large amount from the cost of the vans, 
•which wore bought originally at very high prices daring the War. 

Oeneral.—Co-operative depots ensure the marketing of high 
^nndard British eggs, as small eggs, etc., ate graded out and 
-sold as such. Last year 2,800 Odd eggs out of a total of l.2674)po 
-(approximately 0.02 per cent.) were graded out as bad and 
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destroyed. The depots save the producer all expenditure on 
cases, transport charges, etc., as the eggs are collected from his 
door, and as they are sold direct to the shops, middlemen, 
except the actual retailer, are cut out. They require certain 
geographical conditions for success. If tried in areas close to 
good markets, where they are in fact unnecessary, the producers 
can usually get a better price by taking their produce themselves 
. to shops. 

Good markets should, however, be within motor reach, as 
this saves much extra expense in special packing for railway 
transport, while the motors also collect and bring back the 
empty boxes, so effecting a further saving. 

A certain minimum and maximum number of eggs is also 
essential. For a depot of the size here dealt with, a minimum 
of a million and a maximum of a million and a half is necessary. 
A smaller number would mean higher marketing charges per 
dozen, and a greater number a larger staff and more transport, 
with the same result—unless the number were very much 
greater, in which case a second society might possibly be the 
best course. 

If more societies are formed near the same markets, co¬ 
ordination of marketing by them should bo organised, for their 
mutual benefit. 

»«*••• 

THE STOAT. 

H. .Moktimkk Batten, F.Z.S. 

Nature works in mysterious ways with regard to the stoat. 
No nreature can be more timid and fearful of man, yet the 
stoat which streaks off at one’s approach, gibbering terror, is 
as likely as not to turn like a rattlesnake and threaten un¬ 
provoked attack. One strange fact concerning this beast, 
which we regard as belonging essentially to our woods and 
hedgerows, is its occasional paidiiality to suburban gardens and 
even town dwellings, where cats parade at night time, and 
where the tread of human feet and the rumble of wheels are 
not the least disquieting sounds by day. 

A stoat has been known to take up residence in a greenhouse 
or potting shed or similar outbuil^ng, where, becoming ac¬ 
quainted with the sight of human beings, it soon acquired 
indifference towards their presence. 

I have from time to time received various records of this 
kind, but mv own eznerience of the wild stoat is that it will 
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readily forsake its chosen quarters if the presence of man 
becomes too frequent. This one quickly learns when attempt¬ 
ing to photograph it. 

Distribution. —It is frequently said that stoats are entirely 
nomadic in their habits—that except when they have young 
to feed they are resident nowhere. This is not always the case. 
Certainly stoats come and go, and the covert which is to-day 
free of them may a fortnight hence be over-run. In my own 
locality, for example, there were no stoats at all so far as one 
could judge last April. An epidemic of distemper had cleared 
them out, but it was thought by the keepers that they would 
reappear when the young pheasants began to run. They did 
not reappear, however, till the end of June, and by the begin¬ 
ning of August they were as plentiful as ever. 

So far as one can determine a family of stoats reared, let 
us say, in a certain wood will continue to hunt that wood till 
full grown, that is, till the end of August or into September. 
They may be seen at the same places day after day hunting or 
chasing each other, but with the first autumn gales a new 
restlessness comes upon them, and they disappear. 

This seasonal restlessness among stoats, which begins with 
the first fall of the leaves and lasts a fortnight or so, has often 
attracted notice. The madness of the March hare is proverbial, 
but no March hare is madder than an early autumn stoat. With 
the hare, however, the phrase is understandable, as March is 
their mating season, but with stoats the sexual instinct is 
more or less dormant in autumn. Yet during a windy day, 
when the first leaves were whirling about the hedge bottoms 
and the woodland corners, I have seen more stoats in a fore¬ 
noon’s ramble than one is likely to see during the course of 
any other month—crossing and re-crossing the roads more or 
less heedless of traffic, and bounding fearlessly about the leafy 
banks, where their quick movements are easily passed for a 
drifting leaf. 

At first glance this characteristic would seem to indicate 
migratory instincts, which would appear to have ^me bearing 
on the distribution of the ’species. It has already been said 
that the young haunt their home quarters till wild weather 
begins, when, in view of the lean months ahead, the instinct 
comes to them to find other quarters. So the first storm winds 
bring about an immense shuffling and re-sorting among the 
beasts^ which, all summer, have come little before our notice, 
owing to the sheltered and shut-in lives they have led. Some 

i> 
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of the families, to be sure, remain united into the winter, 
and family may join family till a pack is formed, but normally 
the families break up in early autumn. 

But what about the new stock of stoats which turned up 
in my own locality during the month of July? To advance a 
theory would perhaps be rash, but I examined seven of these 
new-comers, everyone of which was an old dog—from which 
significant fact one is at liberty to draw one’s own conclusions. 

Summing up, then, I concluded that the mother'and young 
haunt the vicinity of the nest till September or October. The 
male may or may not remain with his mate, in the majority 
of cases he does not, but lives a nomadic life the year round, 
and he is one of a great army of old males who, having been 
iirjable to hold their own against their own sex (or the opposite) 
have no family ties at all. The young begin to wander in 
autumn. Some of them become anchored by exceptionally good 
hunting, but the majority remain nomadic till they in turn 
hiixe family ties. So we have at all seasons an immense 
number of nomadic stoats, in addition to those which, during 
spiing and summer, escape notice by the retired lives they lead. 

A Stoat’s Larder. —At one time I had under close observation 
one of the many abandoned lead mines in the West Biding 
of Yorkshire, which were shut down thirty years or so ago. 
This particular mine is situated in the wild stretch of moorland 
country Between Grassington and the valley of the Nidd, and 
wild life of all kinds finds sanctuary in the underground cul¬ 
verts and the immense masses of crumbling masonry. 

One evening T saw a stoat run out of the furnace house 
with a frog in its mouth, and in the centre of the heavily 
paved washing floor it sat bolt upright, cutting a grotesque 
little figure as its elongated shadow fell across the flags. For 
fully a minute it sat without twitching a muscle, then with that 
spontaneous action peculiar to the weasel family, it dived 
through a chink in the flag on which it had sat. After a 
minute or so it reappeared from the same chink but without 
tlu" frog, and having surveyed the landscape it darted off into 
tb(^ gathering gloom. 

Thinking that the animal had its family under the flag, I 
w<*nt to some pains in rooting it up, and though there were no 
young stoats, my efforts were rewarded by the discoveiy^ of a 
genuine example of n stoat’s larder. The frog most recently 
deposited was there alive, though it appeared to be paralysed 
by the scarcely discernible bite at the back of the head. There 
a 
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was half a grouse egg which had lain exposed to more than 
one hill storm, since the colour was washed from its surface; 
a great deal of sheep’s wool—probably bedding—a kippered 
worm, which must have been a veritable boa-constrictor in its 
best days, and a good deal of rabbit and mouse remains. There 
may have been other oddments, but I have forgotten. Evi¬ 
dently the larder was used as a dining-room and occasionally 
as a bed-chamber, for there was no real stock of food. 

I believe that every stoat which has an established hunting 
range has several such caches, to which it drags food when in 
the mood; but a nomadic stoat eats where it kills and sleeps 
when fed. Thus this animal has been found asleep in the 
nesting-box of the hen-house he had recently invaded, sur¬ 
rounded on every side by the evidence of his crime. 

Voice. —Probably very few observers have heard the “ bark ” 
of a stoat, but it is a sound which, once heard, is not for¬ 
gotten. C)ne night T took one of these animals in a box-trap 
set in the garden at no great distance from my bedroom 
window, and during the night the stoat, while attempting to 
escape from the wire portion of the trap, was struck at by an 
owl. Thus I was wakened by a veritable pandemonium. 
Inside the trap, the stoat was barking repeatedly, while on a 
post near by the owd hooted and screeched. Clearly deadly 
foes had met, and each was much enraged. 

The bark is almost identical to the sound caused by beating 
two flints together, and it is sufficiently powerful to carry two 
or three liundred yards. In this case the stoat kept it up for 
thirty minutes or more after the owl had left, and so haunting 
and malicious was the sound that it rang in my ears for some 
time. 

Ferocity. —Stoats will attack practically anything they can 
catch and hold, and within my experience a pack of them 
attacked a lesser black-backed gull, which is certainly a formid¬ 
able bird. The gull was roosting on a mound in the centre 
of a peat hag, and many other gulls occupied the swamp. 
The big gull was seen to rise, struggling desperately to obtain 
command of the air. Flapping and screaming it made its way 
across the swamp, where it fell into the rushes, and when 
the observer got to the place he found the bird almost dead, 
and saw several stoats run off through the rushes. This occurred 
in the West Riding. 

Other cases are on record of stoats having been attacked by 
Jhawks, resulting in the death of.both of them, or at any rate of 
the hawk. 

p 2 
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Musk Glands. —^In all the weasels, excepting the marten, the 
musk glands are highly developed. In the case of the badger, 
the secretion is not so nauseous as in the other weasels, nor is 
it used for the same purposes. It has, indeed, been said that 
the glands are provided in the case of the badger as a sub¬ 
sidiary means of tiding over the foodless months, but if this 
be so, their use is unique. 

The value of musk glands, it is generally admitted, is to 
afford a means of bringing the sexes together, and doubtless 
they are there for this purpose in the case of the weasels. So 
highly developed are they in certain instances, however, that 
Nature seems to have run riot with her original scheme. Thus 
the skunk possesses the power of ejecting the musk in a fine 
choking spray which no beast will face, and there can be little 
doubt that stoats, weasels and polecats also possess this power 
to a much less degree. With them it merely amounts to being 
able to control the amount of scent they give. 

Do stoats and weasels use their musk scent in their hunting? 

The available evidence would seem to prove that they do. 
It is known that a hare will run for miles from a marten, 
which is a practically scentless member of the weasel family, 
but how far will a hare or a rabbit riln from a stoat? Not 
more than a mile or so at the most, for once that deadly taint 
reaches him he becomes paralysed with terror. 

One day when motoring from Peebles to Edinburgh and 
when near to Leadburn I saW a rabbit cross the road and take 
shelter in some whins, while its manner of progress clearly 
indicated that it was being run by a weasel. T stopped the car 
to watch proceedings, and five minutes later a stoat appeared, 
running the trail of the rabbit. He saw the car and its occu¬ 
pants, and hesitated in crossing the road. With characteristic 
curiosity he came up towards us to investigate, and on his 
reaching a certain point the wind bore in a direct line from 
him to the rabbit, and at that precise moment a pitiful 
squealing was heard from the whins. This seemed to excite the 
stoat, and returning to his original lino he crossed the road 
and went straight over to the gorse bush, whereupon the 
squealing ceased. Going up, I found the dead rabbit. In this 
case, as in others which could be recorded, the quarry gave 
up immediately it obtained the deadly musk scent of its 
pursuer. 

For all their extraordinary abilities, stoats, like most beasts 
which are short in the leg and whose horizon, therefore, is 
limited, are possessed of very poor eyesight. They fear the 




Fig. 1.-Stoat takiiinupa IJait, 
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scent of man greatlj, but if thej cannot scent him and can 
merely see him, they will watch curiously till within a few 
feet. This is a point to bear in mind when the stoat is seen 
at a distance, for by making use of the'wind one can generally 
approach sufficiently closely for shot and powder to l)e effective. 

Hunting in Trees. —Stoats are first-rate climbers, and where 
there are plenty of small birds and wood pigeons they habitually 
hunt ivy-covered trees. In Northamptonshire a partially 
devoured wood pigeon was tound in an ivy tree, and a trap 
was set alongside it to discover the culprit. Next morning the 
trap was on the ground with a stoat fast in it. 

Natural Enemies. —The stoat has no particular animal foes. 
Very few dogs, even, unless hardened hunters, will face this 
nauseous little musk bearer. More stoats are killed by stoats 
than t)y all the keeper’s devices, and wrere this not so, game 
preservation would become difficult in many localities. 

When stoat meets stoat it is either as mate or as deadly foe. 
In nine cases out of ten it is the latter. One turns and flees, 
and unless he or she makes good its escape, a fight to a finish 
is certain. They are the most deadly cannibals I know , and 
no bait is so irresistible to a stoat or a weasel as a member of 
its own race. Time and again I have known such a bait to 
produce results wdicn all else had failed. 

Trapping. —This brings us to the subject of trapping 
these bloodthirsty little beasts. In using steel traps a bait is 
not generally employed, as it attracts other creatures which will 
spring the trap and consume the bait. 

ICvery keeper should have by him one or two good box-traps, 
and the accompanying sketches show the devices which the 
w’riter has found most convenient and effective. While at it. 
a thoroughly good article should be made, as shoddy workman¬ 
ship only leads to unreliability, whereas a well-made box-trap 
will last a lifetime. 

Fig. 2 is a double-ended trap, and is useful during the 
runniiig season, as when one stoat is caught a second is almost 
sure to go to it and will thus be found in the adjoining 
compartment. Fig. 8 sliowvs tlie best all-round trap for general 
use. As will be seen it consists of a tunnel, having a trap door 
at either end. On the spring plate being depressed, the doors 
close simultaneously, for it will be seen that any pressure 
applied to the spring-plate tends to move the crank controlling 
the doors over the dead centre position, in which it is poised 
when the trap is set. The bait is suspended from the lid or the 
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trap directly above the epring-plate, and the stoat, endeavour¬ 
ing to tear it down, is bound to spring the device. One of these 



Fitf. 2.—Double Ended Trap (Ijongitudinal Fection). 

1. Trap Doors. 

2. Spring Plates. 

3. Wire Netting Tray in which Bait rests. 

4. Wire Netting Windows (both sides). 

5. Door Springs. 

6. Lids to separate ends. 

7. Lid for renewing Bait without disturbing trap. 

8. Light Clock Springs to return Spring Plates. 

9. Screws fixed in floor to serve as stops for Spring Plates. 

10. Leather Tags for opening doors. To set Trap the doors are simply 
ojwned, whereupon the spring plates automatically engage with the 
triggers. 

7 ^ __ 




' Inside view ojPoor* 

Fig. 3.--“ Stiaight thiough ” Box Trap (Longitudinal Se tion). 

1 Traf) Doors. 

2. Thick Wire Ihids winch actuate dw’s. 

3. Crank, fiee to rotate on its centre screw. As shv^wn it is at dead 

centre, and both doors are propped open. As the crank turns in 
direction of arrow both doors close. 

4. Spring Plate. 

5. Cord connection between spring plate and crank. 

h. Door Spring 

7. Stiong Spring in lid for bait and handle. 

8. Stops. 

should be set along a wall bottom with iron traps on either side 
of it. 

Mating. —Eunning begins in February, and the young, five or 
six in number, are born for the most part early in April. By 
the middle of that month the keeper should keep a close look¬ 
out for them, as even l>efore their eyes are open the mother 
will often bring them out to bask in the sun. A little later 
they play about the den mouth, quite fearless of man, but if 
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disturbed the dam will remove her litter quickly as a vixen, 
and they are then lost for all time. Thus, when following the 
dykes or woodland banks at this season, the keeper, or who¬ 
ever it be, needs to keep very keenly alive, and to move as 
quietly as possible. 

Stoats will breed anywhere that adequate shelter exits. I 
have known them to breed in stone walls, in ruined buildings, 
in upturned tree roots, and in rat burrows about the hedge 
bottoms. Generally the nest is built of leaves, and sometimes 
of grass. When running, stoats follow stone walls for prefer¬ 
ence, showing a special partiality to certain walls which become 
known to the keeper as time passes. The animals are still 
comparatively rare in my own locality, but there is one ancient 
wall which runs for miles across country where they can be 
trapped with some regularity. 

Colour Change and Value of Tail. —The sine qud non of the 

stoat is, of course, his black tipped tail, which follows him 
everywhere like an angry hornet. Almost as often as not the 
black tip is what catches the eye. 

The tail of the stoat bears evidence to an ancestry more 
arboreal in habits than were the ancestors of the weaoel and the 
otter. Evidently this animal springs from the same line as 
the martens, and its comparatively bushy tail has its distinct 
uses. The tail of the squirrel is his rudder, his parachute. It 
assists his leap, it breaks his fall, it enables him to land head 
upwards on the vertical trunk. So anyone who has seen 
stoats hunting each other will have observed the important part 
the tail plays. Bushed out like a bottle brush, it is whirled 
this way and that with every lightning double and twist, and 
it is suggested that a wild stoat deprived of its tail would not 
long be able to exist. It would disappear, just as certainly 
as does the squirrel on which such a mishap falls. 

Stoats begin to assume their winter coat in November, and 
the change back occurs during February and March. A great 
deal depends upon the altitude and the climate of the range 
they haunt. Those which inhabit high country are usually 
quite white by December, and may remain so till the middle 
of March, whereas a stoat living in the low country may merely 
become camouflaged with white, as though with pardonable 
uncertainty as to what the weather gods will send. 

Indeed the colour change of the stoat presents one of the 
curiosities of nature, and at the time of writing zoologists are 
at work in the hope of throwing new light cr the subject. 
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THE IMPORTANCE AND VALUE OF 
POULTRY FEATHERS. 

Communicated by the Rural Industries IniclUgence Bureau, 

]^ouj.TKY keeping, at one time little moie than a sideline of 
merely socondary importance to the majority of those under¬ 
taking it, has ot late years developed into a highly organised 
and scientifically conducted rural: industry, on which an 
increasing number of people tend to rely for a partial, indeed, 
in many cases, for a principal means of support. A particular 
feature since the War has been the large number of ex-Bt^rvice 
num who have taken it up for a living, in most cases on a 
small scale. 

There is no intention in these brief notes of dealing in any 
way with the technicalities of poultiy husbandry. This subject 
is outside the scope of the Bureau’s activities, and is amply 
catered for by many competent and valuable organisations, 
periodicals and text books. Nevertheless, jioultry keeping is 
not so remunerative that those engaged in it can afford to neglect 
possibilities, however small, of adding to its earning capacity, 
and this is especially true when the occupation is carried on in 
a comparativelv small way. 

Various indications suggest that quite a considerable propor¬ 
tion of poultry keepers overlook the fact that the feathers of 
their birds arc a marketable .commodity, and though business 
practice may often entail sending aw’ay living or unplucked 
birds, feathers which might be collected and disposed of are, in 
a very large number of cases, treated as valueless rubbish. 

Imports. —The following figures will give some idea of the 
quantities of fetithers that are annually imported into the United 
Kingdom from abroad :— 



* 1913. 

1920. 

1922. 


CwL 

Value 

Cvst. 

, 1 
\alne. 

Cwt. 

Value. 

— 


r 

— 

A 

1 

£ 

Tl UKL* 

.1 77H 

11,108 

2,239 

21,100 

3,260 

12.260 


3 

35,715 

297 

507 

14,975 

435 

1 577 

NfthfMlinds . 

46 

4,989 

28,308 

S6 

586 



— 

— 

. - 

4.4!»1 

81.479 

C’hiiia 


33 923 

27.367 

223.692 

18,292 

79,876 

lIOTliikoDf^ 

ir, 

56,659 

36,55 

246.309 , 

21,467 

87.841 

Jap’in ... 

3 330 

3,867 

37 

321 1 

I fi;!6 

1,349 

r.s.A. 

3 320 

6,515 

12,272 

5.311 

22.077 1 

1 12,82.5 

21.264 

Oth(M collntIle'^ 

?37<; 

2,114 

31,726 

4,«12 

29,543 

'rOTALS 

4*.01G 

£159,366 

79,1 r. 

£587,516 1 

06,104 

£268,766 
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For purposes of eoinparisoii* the following totals for intermediate 
years are added :— 

1919— 52,408 cwt. valued at oC284,791. 

1921—27,894 cwt. ,, ,, i:i4(),014. 

It will be evident that after a heavy drop in ]921 from the 
high figures and prices of 1920 the (ieiuaiid lor this commodity 
is again very decidedly on the increase. 

Bonides imports from foieign countries into Gieat Britain, 
(onsidorable supplies come from Ireland to Great Britain, as the 
following figures will show^:— 

1913—20,324 cwt. valued at i‘42,r)80. 

1920— 15,557 cwt. ,, ,, 172.599. 

\V the above figures relate to imports of the cheajx'r sorts of 
f(ath(‘rs (described as “ in or for beds ’*), oc., ptniltrv and th*' 
liKi, and do not include the rarer ind more valuable kinds su«'ii 
a^^ ar(‘ used for expensive millinery and other ornamental 
pnr])oses. 

it is hoped by these extracts from official sources to bring 
pi’omintuitly to the notice of tho^^e interested in poultry keeping 
in this country, the fact that poultry feathers are the raw 
material of quite a considerable industry, for which by far the 
greater proportion of the present supplies is now obtained abroad. 
Tliere can be no doubt therefore that the collection of these 
ft'athers is well worth the attention of the poultry keeper at home. 

Grading. —Poultry feathers should be graded as follows:— 
1. Pown feathers; 2. Soft feathers; and 3. Stiff wing and 
tail feaiheis, u.sually ndened to generally as quill feathers. In 
addition, white feathers, which an^ more valuable, should be 
kept s(q)arate from coloured ones. 

Uses. —Dowji feathers are used chiefly for stuffing mattresses, 
pillow's, cushi('iis. etc. B<'fft fealliers are also in m‘>iiv cases used 
for similar puri)()ses, but they liave a furtlier use in the millinery 
trule, and by no means only for the least expensive class of 
g('>ds. While feathers couiinand the highest pi ice for these 
purposes. It is generally eonsid'^red that imp'^rtod feathers 
are ladtor than English oik's and they have in the past realised 
better prices, but the main reason for this prefevenco appears 
to bo that they are more carefully gi’aded and prenared to suit 
the feather merchant’s requirements. 

Quill feathers are of less value and use now-a-dav^’ than either 
of the other kinds. Not all dealers will accept tbom. but they 
are nevertheless used for a number of pu»*pose8, anionesf which 
may be mentioned the manufacture of feather dusters and certain 
mother articles in the fancy goods and artificial flower trades, 
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a ('(‘ifaiii amount of oats was grown, but tbo main crop relied 
upon was barley, utilised for bread-making for homo consumption. 
Late i^olatocs were produced and thoso surplus to domestic 
requirements were exported to France and Portugal. Early 
sorls were not cultivated in those lean farming days when the 
inliabitanls of the islands lived a hand-to-mouth existence and 
the potentialities of the soil and climatic conditions had not been 
discovered. It is probable that fishing was more extensively 
engaged in then than at the present time. The bulk of the fish 
was marketed in Brest. 

The Birth of the Flower Industry. —Forty-three years have 
elapsed since the first steps were taken towards the establisti- 
ment of tlie flower industry, and it is highly improbable that its 
pioneers foresaw that it would reach its present dimensions. A 
fe\\ Soliel d’or, Scilly White, and possibly some Double White 
Narcissi, growing in the islands, and till then practically ignored, 
were planted out and cultivated for the produciion of blooms for 
market. It is believed that these were disposed of in Penzance, 
and good prices were realised for the magnificont flowc'rs pro¬ 
duced. This humble beginning in the cultivation of a few 
narcissi opened up the prospect of a way out of the poverty wliich 
the islanders had for so long endured. The next step seems to 
have been the introduction of Omatus from the districts around 
Paris. Then came PrincepSy OhrallariSy Ilcurif Irvhigy and, in 
due course, other varieties whjch are still known and wolcomi'd 
in the English markets. Little by little the advantages of the 
equable climate and warm soils were disclosed, until to-day 
flower growing is the staple industry—in fact, it would appear, 
that upon the continued success of this industry depends the 
future prosperity of the Scillies. Doubtless there arc side-lines 
which may come in very usefully, such as early potatoes, w^hich 
have been profitably exploited, asparagus and oilier items yet to 
be determined, but it is diflScult to predict any crop that will 
displace the cultivation of flowers as the main source of revenue. 
Assuredly, plants other than bulbs will play their part in a well 
concoivt‘d rotation, but ahvays as a preparatory crop for the 
be>tierment of the soil conditions in view of the production of 
flowers tor the early mrakets. 

The Present Difficulties of the Flower Industry. —During 
the past few years increasing difficulty has been experienced in 
pi’ocuring good crops of flowers. Decent investigations made in 
the islands point to the probability of a number of factors con¬ 
tributing to the conditions responsible for the declining yield. 
Some of the soil is undoubtedly sour and unbalanced, owing to 



1924.] Horticulture in the Isles of Scilly. 


1041 


the indiscriminate use of artificial fertilisers, the inadequate iioo 
of lini(', and constant (*ropping with narcissi. Eolworms have 
been found to attack bulbs; bacteria and fungi are also present. 
It is not to be inferred that the islands are full of disease and that 
the flower industry is on the verge of disaster. Far from it! 
But the state of the soil and the introduction of the pathogenic 
organisms referred to above are sufficient to arouse apprehension 
as to the future. I'he inhabitants of the Scillies have initiated 
and built up an industry, and the same persistency and deter¬ 
mination to succeed that have characterised them in their years 
of effort, are evidencing themselves now in order that the hard- 
won position may be consolidated and maintained. The com¬ 
bination of circumstances that has arisen to hinder them in their 
march to prosperity has no doubt influenced them in their 
decision to avail themselves of the opportunity of setting up a 
system of Horticultural Education which has presented itself 
through tlie action of the Duchy of Cornwall and the Ministry 
of Agiiculture. 

System of Horticultural Education. —The Council of the Isles 
of Scilly is responsible for education in the islands. There are 
five schools, one on each of the inhabited isles. The schools are 
maintained out of local rates, a grant in aid of approved expendi¬ 
ture being paid by the Board of Education as in the case of 
such expenditure incurred by Local Authorities on the mainland. 
The Council has now transferred its powers with regard to agri¬ 
cultural education to the Agricultural Committee, and a grant 
in aid of approved expenditure under this head will be paid by 
the Ministry. The Duchy of Cornwall is making a special 
contribution to the rates for the purpose of the scheme. 

The Agi'icultural Committee has appointed an advisory research 
worker, who will reside on the Island of St. Mary’s, and act as 
technical adviser to the Committee. He will also give lectures 
and pay advisory visits to growers on each of the islands. 

Proposed Experimental Station. —Some ten acres of land 
have been put at the disposal of the Committee, by the Duchy 
of Cornwall, for the purpose of establishing an experimental 
station. All problems relating to bulbs will be dealt with here. 
Manurial and variety trials for bulbs and early potatoes will 
be undertaken, and new sorts tested. Other crops likely to 
prove useful in balancing the rotation and for early market work 
will be grown. This new departure will be watched with interest. 
It is the only experimental station specially interested in bulbs 
in Great Britain, and possibly in the world. 
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The Control of Plant Diseases. —Another innovation in the 
islands is the erection of a bulb sterilising plant. The Duchy 
of Cornwall has had this plant installed for the use of growers 
and it will be run, as far as possible, on a self-supporting basis. 
Those wishing to have their bulbs sterilised will be able to do 
so upon payment of a small fee, thus relieving them of the 
necessity of making a capital outlay for the purchase of their 
own sterilising plant. The proposal, is to have an experienced 
miui in charge of the plant, who will also be attached to the 
experimental station and be able to fill in his spare time at the 
farm. 

By re(}uest of the growers, the ^finistry has issued an Order, 
entitled “ Bulb Diseases (Tsles of Scilly) Order. 192*1,*' which 
came into operation on 1st January, 1924. The pro¬ 
visions of the Order are designed, inter alia (a) to impose 
restrictions on the importation into the islands of daffodil and 
narcissus bulbs; (b) to procure the destruction or treatment of 
diseased bulbs which may be present within the islands. 

The Future of the Flower Industry. —The islanders are to 
be congratulated on the enterprising methods which they are 
entertaining for the preservation and development of their 
industry. They are gradually adopting more modern ways of 
packing and marketing their produce. 

They hav^ two Growers* Associations, one on St. Mary's and 
one on Tresco, which witness to their belief in co-operation. 
It is to be hoped that co-operative methods will be developed 
and the logical conclusion reached in the amalgamation of the 
associations now in being. In the recognition of such potent 
factori^ as co-operation and education in the development of an 
industry, their business acumen is disclosed. When the appli¬ 
cation of the results of scientific research displaces where 
necessary old practices based upon past precepts, there should 
be no misgivings regarding the prosperity of the flower industry 
of the Tsles of Scilly. 

« i|» « IK « 

WOODLICE IN GLASSHOUSES. 

E. B. Spbyeb, M.A., F.E.S., 

Entomologist, Experimental and Research Station, 
Cheshunf, Herts, 

The woodlice inhabiting glasshouses are limited to a few 
species, some of which, however, occur in enormous numbers. 

As one would expect, some are found commonly in the neigh- 
l)ourhood of glasshouses, and enter during the winter months 
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to obtain shelter. Others seem especially adapted to life at 
high temperatares such as obtain in cucumber houses during the 
summer, and seldom, if ever, occur far from the houses, though 
they are capable of withstanding severe frosts outside, provided 
that they can bury themselves to some depth in heaps of soil. 
The general food of woodlice consists of decaying or fermenting 
cellulose, but they will, under certain circumstances, gnaw the 
sterns and roots of healthy plants, and some even climb to eat 
pear-shaped holes in the leaves. 

Certain species of the genus Armadillidinm cause very serious 
damage to growing plants. Armadillidinm speyen, Jackson, 
and A. pictim, Br., are practically confined to cucumber houses, 
the former being exceptionally abundant and voracious. A. 
nulgare, I.atr., the common pill woodlouse, is found more often 
in the cooler tomato houses, is very numerous in peach houses, 
and is also found in the nests of ants. All these roll up into a 
^.■ll when disturbed, a complete sphere being formed by the 
broad and bulkv .4. vulgare, while in the other two more slender 
atid active species the tail appendages overlap the head. Two 
other species are common in tomato houses, namely, Porcellio 
hevis, Lat. and Haplophthalmus danicus, B. Lund, but they 
do little damage to the plants. 

The breeding season for these woodlice occurs from early 
snring to August. The voiing escape from a speciallv developed 
pouch on the underside of the thorax in which the egsrs develop. 

Winter Habits. —On the approach of winter, A vtilgare 
buries itself to a great dep'h in the ground and there remains 
inactive. The species found in cucumber houses, liowever, 
lemain more or less active, unless they are taken outside when 
the borders are cleared from the bouses. Tn the latter event 
they will remain burie.l until spring, when they become active 
and readilv regain access to the houses. 

Damage to Plants. —The species of Irmadiffidium are 
brought into propagating houses in great numbers from heaps 
of soil which have been stacked outside during the winter. When 
the seedlings appear in the boxes, the hungry woodlice at once 
find a suitable supply of food. 1 sppyeri causes most loss By 
biting through the stems of tomato seedlings near the soil level, 
and A. vuJgare is also responsible for siniilar damage, though 
to a less extent. At this time, the encumber seedling is not so 
liable to atiack. When the plants are potted out A. wlgare 
ceases il.s activities, but A. speyeri turns its attention to them. 
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Pear-shaped holes are eaten in the lower leaves, the cotyledons 
often being entirely destroyed, and in severe cases a consider¬ 
able portion of the leaf-surface is removed. Such damage is 
continued throughout the growing season upon plants in the 
border unless control measures are employed. 

Late in the season, A. speyeri has been observed to do con¬ 
siderable damage by eating the petals of carnation flowers. A, 
vulgare, on the other hand, is much less harmful and usually 
leaves tomato houses in May or June. As the cucumber borders 
are top dressed throughout the growing season from heaps- of 
soil and manure outside, the number of woodlice increases to 
an enormous extent as the season advances. A. vulgare is 
particularly addicted to removing the bark from branches of 
peach-trees. Both species feed mostly at night. 

Oontrol Measures. —^In glasshouses, control measures may 
be divided into two categories:—(1) Destruction of woodlice 
in the winter; (2) Trapping in summer. 

(1) Destruction of Woodlice in the Winter. —At the end of 

the season when the border soil is removed from the cucumber 
houses, great numbers of woodlice are taken away at the same 
time. Those that remain may be destroyed by hot water or 
cresylic acid. 

(a) Hot .Water Treatment. —Where apparatus is available for 
the distribution of water at a high temperature in glasshouses, 
the treatment is undoubtedly the most radical in the control of 
woodlice. To determine the effect of temperature on these wood- 
lice, a thermostatic bath was employed. In this was placed a 
vessdl containing soil into which the woodlice could be intro¬ 
duced. With the water in the thermostat at 147° F., the soil 
at an internal temperature of 14f>° P., and with a surface 
temperature of 124° P., all woodlice introduced on the soil 
surface were killed in 30 seconds. 

With the thermostat temperature at 140° P., the soil 
internally at 136° P., and the soil surface at 108° P., woodlice 
similarly introduced were killed within two minutes. Woodlice 
dipped for half a second in water at 149° F., died within a few 
minutes after immersion. These experiments show that the 
Armadillidium is easily killed by water at comparatively low 
temperatures and accounts for the efficiency of the hot-water 
treatment. 

(b) Cresylic Acid Treatment .— ^Tf the necessary apparatus for 
liot-water treatment is not available, the woodlice may be 




(I) J. x/fri/fri. .lacksnii. Anterior view of anmuil 
rolled up, 

(^2) ^1. sprt/rrt^ .]iU'ks«)n. Side view. 

(:{) -i. rnhjan\ Ls\tveille. Anttnior view of the 
animal almost lolled up. 

A'e/r the straight line formed by the tHl^rt' ,>f 
till* |)osterior seumentsin No. :i. and the projection 
of the alnlnmen beyond the head in No. 2. 





KlO^ 4— A.rnntiJtJhdi»nt ^p^yof i Jaokisfjii h IC. “ 1 \ui i 

damaging Ciiciini^T *'teni h\ Ay itnUIUdi 
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destroyed by spraying thoroughly the soil, walls, and woodwork 
the following mixture :— 

Creaylic acid (pale straw 97-99 per cent.) ... 1 gallon. 

Potash soft soap (household). 8 lb. 

Pure naphthalene . i lb- 

These are heated together in a bucket till the soap is melted 
and the naphthalene dissolved. For spraying, 2 pints of the 
mixture are used to every 12 gallons of water. 

The following experiment serves to illustrate the effectiveness 
of this treatment. A cucumber house 15 ft. x 12| ft. (1,000 
cubic feet space) was treated exactly as described above in 
November, 1922. Two days after spraying a collection was 
made from one side of the house only, and the following figures 
show the relative proportions of living and dead woodlice:— 



Dead. 

Living, 

Armadillidmm speyeri 

481 

5 

ArmadiUidium vulgare 

98 

1 

Metapomothus pruinostis ... 

1 

6 

Total ... 

580 

12 


This represents a mortality of just under 99 per cent.; the 
efficiency of the mixture is due in part to the cresylic acid and 
in part to the naphthalene. 

2. Trapping in Summer.—It has been remarked that these 
woodlice feed for the most part upon decaying cellulose, and 
t hat they obtain an ideal supply of food in the cucumber borders. 
This makes it a matter .of great difficulty to attract them with 
any substance used cnmmonly in baits. As an attracting basis 
coarsely ground oatmeal has been found more useful than bran, 
flour, or starch: it becomes specially attractive to the woodlice 
when mixed with glucose or treacle. Lacvulose. saccharose, 
n:iannite. and glucose were tested; the last appeared to be most 
attractive. In our experiments, which were carried out with 
several arsenical compounds, we have stained the poisoned oat¬ 
meal with cochineal, and after several days have dissected the 
woodlice to make sure that they have eaten the bait, the red 
cochineal being readily detected in the stomach of the wood¬ 
louse. Tn not a single case has a woodlouse died from eating 
these poisons, although in all cases the bait has been found 
in the intestines of the animal when dissected. 

After a number of unsuccessful trials with compounds con¬ 
taining copper, it was found that substances containing chromium 
had the desired effect, the sohible bichromates being .the most 

E 
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satisfactory. Of the latter, potassium bichromate when used 
in a solution above 2^ per cent, strength caused death in every 
case. Solutions containing but a trace of potassium bichromate 
when injected into the bodies of woodlice have produced almost 
in.stant death. 

A bait consisting of oatmeal 10 parte, glucose 2 parts, 
potassium bichromate 1 part, and water 10 parts, costing about 
8d. per lb., which acted consistently on woodlice kept in jars 
and dishes, was only successful to a' slight degree when used 
on cucumber borders, owing to the difiiculty of attracting the 
animals from their natural food. It still remains, however, to 
give this bait a trial in the propagating houses, where it will 
be more useful, being distributed at times when the woodlice 
are short of food. 

Pot-trapping .—The use of inverted flower-pots filled with 
etraw has long been in vogue for catching woodlice. The follow- 
inu tables show the numbers caught with various materials in 
the pots:— 


November^ 19S1^ Averarfe nvmher caught in one pot per night on cueuviher 
house aulmih 


Substance, 

Common straw treated with boiling water ... 

Border straw + dung, untreated . 

Ditto, treated with boiling water . 


A cerage nvmlur 
caught in one pot 
over four days, 

43 

74 

104 


Fermented straw . . 154 


Common straw treated with boiling water -j- molasses 272 


August^ 19$S, Actual numbers caught in one pot per night on cucrnnhi t 
border with growing plants. 

Substance. Numbers caught in one pot. 


Ist day. 

Common straw, untreated 2 

Common straw, untreated 

+ 5 per cent, glucose 5 

Fermented straw ... 3 

Fermented straw + boil¬ 
ing water . 0 

On arwther border * 

Fermented straw ... 200 

Fermented straw + 5 per 

cent. pot. bichromate ... 38 

Feimented straw -f 10 per 
cent. pot. bichromate... 0 

Fermented straw -f 10 per 
cent. calcium bichromate 2 

Common straw, untreated 530 

Common straw +10 per 
cent, glucose. 2,500 


2nd day. .Srd day. 7thd,iy. Total. 


2 

0 

3 

7 

7 

2 

8 

22 

15 

30 

43 

91 

4 

0 

0 

4 

170 

122 

50 

545 

100 

14 

8 

160 

2 

0 

0 

2 

0 

0 

5 

7 

32 

0 

14 

576 

200 

12 

0 

2,712 
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These figures show that fermented straw is more attractive 
than unfermented, and that the addition of glucose to common 
straw increases its attractive qualities; that addition of potassium 
or calcium bichromate makes the straw distasteful; and that the 
attractive ingredients in fermented straw are soluble in water 
and can be extracted. 

Further, it is seen that in a given area the number of wood- 
lice decreases with consistent pot-trapping. Any method of this 
kind is, however, laborious on a large scale, and is only 
successful over limited areas. 

Vegetable Baits .—^By far the best control, both in cucumber 
and tomato houses, is attained by the use of red beets or man¬ 
golds. These are cut in halves and placed face downwards on 
the soil, one half to every four plants. The woodlice collect 
in large numbers on the vegetables, and are shaken every morn¬ 
ing into a pail of hot water All the woodlice cannot be destroyed 
by this method, but they are kept from feeding on the plants. 
Bed beets are preferable to mangolds as they decay less rapidlv, 
the former lasting from six weeks to two months. 

DESTRUCTION OF WIREWORMS. 

A. Roebuck, 

Adviser in Entomology, Midland Agricultural and 
Dairy College. 

The following figures are the result of a study of the numbers 
of wireworms in arable land made during the years 1914 to 192*2 
inclusive. Ufost of the figures refer to land ploughed up from 
pasture, and show the gradual reduction under cultivation of the 
huge numbers in the original pasture. No special treatment 
M'as given in any of the fields and no insecticidal dressing was 
added. 

The method adopted in obtaining the figures was to dig out 
portions of soil in different parts of the various fields, carefully 
•crumble and sift the samples, and count the wireworms in them. 
The size of the test samples of soil was at first" one foot cube, 
but later blocks 9 in. square on the surface and 1 ft. in depth 
were used. 

The number of test samples in a field varied from five to 
twelve, and in subsequent counts on the same field the same 
number of samples was taken. The average number of wire- 
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worms fonnd in the samples from a field was then multiplied to- 
obtain an estimate of the number per acre. 

Permanent Oraas Fields. —Samples were taken from eight 
pastures, varying in size from to 14 acres and in soil from 
light loam to heavy loam. The estimated number of wireworms 
per acre in the different fields was found to vary from 108,000- 
to 900,000. the average being 305,000. In four arable fields 
which had been over five years under cultivation the number 
varied from 44,000 per acre to 95,000 per acre, the average 
being 81.000. 

It will be seen that the wireworms were approximately four 
times as numerous in the grass land as in the arable land. In 
general they were more abimdant in the lighter soils. 

Depth Distribution and Local Movement ol Wireworms 
in the Soil. —Although no attempt was made to count the 
numbers at different depths the following observations were 
made. On grass land the wireworms were near the surface, the 
great bulk being in the mat of roots in the top inch of soil. Bela- 
tivelv few were below 3 in. and they were rarely found lower 
than 6 in. 

There was no evidence of a downward movement during cold 
weather. The observations w'erc made during the worst months 
of the year,’ and several times counts were made immediately 
after very severe frosts. On one occasion during 18 degrees (F.) 
of frost lumps were chopped out of the surface. The wireworms 
were embedded tightly in the frozen mass and were alive and 
unaffected after the subsequent thaw. 

On arable land the wireworms appeared to avoid the dry loose 
surface and were found to be most numerous at 3 or 4 in. depth : 
they were frequently about 6 in. deep but very rarely below 9 in. 

The crop grown on a field, however, exerts a considerable 
influence on their local movements. With cereals and “ seeds ” 
they remain fairly evenly distributed, but with more widely 
drilled crops they collect in quantitv along the rows and are 
often closely massed together. White turnips appeared to 
collect them most, and from small root systems 30 wireworms 
were often gathered. Swedes, cabbages, kale, potatoes and" 
mangolds were also good collectors, but not so good as turnips. 
Beans and peas did not appear to influence them much unless 
the beans were dibbled and the peas drilled thinly with wide* 
intervals between the drills. 
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This local movement and its apparent variation with different 
erops appeared to be connected with :— 

(a) Preference or otherwiee for the crop us food ; 

(b) Relative spreading of the root systems of the plants, especially when 

these are young; 

(c) The difference of cultural treatment, especially the more or less com¬ 

plete removal of weeds between the drills and the disturbance of 
the soil. 

Migration en bloc from one portion of the held to another 
never took place. For example, turnips, oats and linseed in 
one field did not affect the average distribution. Frequently 
damage showed on one crop and not on another, but the general 
distribution was not altered, for example, potatoes showed 
damage on one half of a field and oats on the other apparently 
did not suffer. Oats suffered in another case whereas peas 
on the same field did not. Beans were apparently unaffected 
in another field while kales were taken. 

Reduction under Cultivation. —The following table shows the 
reduction in the estimated numbers when grass land was 
ploughed up and kept under cultivation for a number of years :— 

Field Q was ploughed up in 1914 (Autumn), and fields T, M, and 10 were 
ploughed up ill 1918 (Spring), Field 8 was old arable land. 

Field. Estimated numb<*r of Wircworms ptr aci’e. 

1914 1915 1916 1917 1918 1919 1920 1921 1922 

Q 900,00) 850,(»00 680,000 440,000 283,600 32.700 21,800 6,000 

T — — — 510,000 435,600 331,700 148.000 18,000 

M — — - 350,000 228,7lK) 94,000 50,000 16,000 

10 - — — — 215,00') 92.600 26,800 30,010 43,600 

3 218.000 — 60,000 ~ 43,600 — 116,160 — 49,100 

It will be seen that there was a continuous and rapid fall in 
the wireworm content, especially after the first year under 
cultivation. 

From a study of the cropping of these fields the number 
200,000 per acre may be considered the utmost limit for safety 
as regards damage to crops. From 100,000 to 200,000 will be 
tolerably safe for cereals, broadcast crops, established plants, 
or strong spreading rooted crops. Crops such as turnips or any 
late sown crops which occupy restricted portions of the field, 
and which are small during the summer months when the wire- 
worms are feeding fast, may be damaged by this number. Below 
100,000 wireworms per acre little damage need be feared and 
below 60,000 it is negligible. 

Five years’ cultivation appears to be sufiicient to reduce the 
wireworms in ploughed up pastures to unobjectionable propor¬ 
tions. The reason for this will be plain when it is remembered 
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that they live on an average through five winters. As they are 
not extensively parasitised at any particular stage, nor likely 
to be preyed upon at one stage more than another, it is safe to 
assume that in a field of ploughed up turf they will be present 
in varying ages from one to five years in approximately equal 
numbers. 

Assuming this to be the ease there would be one-fifth normally 
hatching out into adults each year, and unless eggs were laid 
the effect on the total would be a diminution of one-fifth, so that 
even in the most serious cases five years would eliminate them. 
From a study of these fields this seems to be actually the case 
iind this hatcliing out of adults and prevention of egg laying is 
the greatest factor in eliminating wireworms under cultivation. 

Under ordinary farm conditions it seems difficult to increase 
very materially the above rate of elimination. Such birds as 
rooks and lapwings undoubtedly help a good deal, and so do 
poultry run on the fields while tillage operations are being 
carried out, when the soil is loose and the wireworms exposed. 
Intensive cultivation also helps considerably and shortens the 
period for elimination of the wireworms. It should be possible 
under intensive cultivation to shorten the period to three years 
instead of five, even if the wdreworm content be considerably 
above 500,000 per acre. 

The writer lias on two occasions reduced to a negligible 
quantity in one season wireworin contents of 350,000 and 
300,000 per acre. By intensive cultivation is meant continuous 
cropping by hood crops or frequent cultivation in the brief periods 
between successive crops 

Cropping of Infested Fields. —A large number of different 
crops were planted in these fields during the years in question, 
and a careful record was kept of the effect of wireworms on each 
crop. Tlie following is a suramary of the observations made. 

Of cereals oats proved easily the most satisfactory on wire- 
worm-infested land. Where their number was large and there 
was consequently a considerable loss of plants the older varieties 
such as Pandy and Clemrothery crave betier yields than the 
modern ones owing to their greater tillering power. Where, 
however, the loss of plants was not great the new variefies 
[Yielded better, although the crop looked much worse. Barley 
was the worst of the cereals for wireworm land and wheat inter¬ 
mediate. Bye was not tested sufficiently on these fields to 
enable one to form an opinion. 

Beans are a tolerably safe crop where wireworms are 
numerous. The size of the whole root system compared with 
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the spacing of the plants makes it unnecessary for the wireworms 
to move about much. The best crop in the district was harvested 
on a field with 116,000 wireworms per acre. The only failure 
of beans was after dibbling very thinly. This practice seems 
to be unwise on such land. 

Peas are nearly as safe as beans on their particular soils, but 
only if broadcast. Thin drilling in rows is risky, especially when 
the rows are more than a foot apart. As a rule peas cropped 
well on the six occasions when they were planted in these fields 
under observation. 

Potatoes usually grow well, but if the wireworms are too 
numerous there may be gaps due to destniction of seed tubers 
or sprouts. The soil on ploughed up land is usually sour and 
on such land the potatoes do well. The looseness produced by 
the buried turf also favours the crop so that good growth is 
obtained, A proportion of the crop is holed by the insects 
and may be spoiled for market. This proportion wall necessarily 
vary with the number of wireworms in the soil. 

Swedes, turnips and mangolds are liable to serious damage 
by wireworms, and such damage will be increased if the rooks 
discover the field and come after the insects. These crops are 
drilled at a time when the wireworms are particularly active and 
they cannot be left unthinned or bulb formation would be pre¬ 
vented. They are very unsatisfactory crops for infested land, 
and only a specially favourable season producing rapid growth 
can save them. Of the cabbage tribe kales are the best to grow 
on such land as they can be left unthinned and still produce 
abundant forage. The wireworms will do a considerable amount 
of thinning, in which case neighbouring plants partially fill out 
the gaps. A crop of cabbages planted on the field from good 
strong plants can also do well in spite of large numbers of wire- 
worms in the soil, provided the plants be kept growing. Linseed 
was never damaged on these fields, and in every case yielded 
the maximum crop that the season and particular soil permitted. 
»•••»« 

ANGORA RABBIT WOOL PRObUCTION: 

A PROFITABLE SPARE-TIME OOCUPATION. 

W. Watmouoh. 

The production of Angora rabbit wool has opened a new field 
to the utility rabbit breeder. This wool is so much in demand 
by spinners at the present time that SOs. to 40g. per lb. can 
be readily obtained for it, according to quality. At present the 
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demand is greatly in excess of the supply, and in order to 
encourage production enterprising firms of spinners exhibit 
at the leading rabbit shows displays of garments made from this 
wool. British spinners are said to prefer the wool produced by 
breeders in this country to that which is imported from abroad, 
but as they are unable to obtain home-produced supplies suffi¬ 
cient for their requirements, they are also buying extensively 
from Prance and other Continental countries. It therefore 
appears that the present time is favourable to an increase in 
the number of Angora rabbit breeders in this country. 

The Angora is the only breed of rabbit that has a coat fine 
enough and long enough to justify its description as “ wool ” 
instead of “ fur ” or “ hair.” This wool grows rapidly from 
the time of weaning, and in a mature specimen reaches from 
7 to 10 inches in length. It is described by spinners as being 
the finest material in the world for the weaving of certain classes 
of garments, e.g., fine underwear, children’s coats and caps, and 
as a trimming for court gowns. Further, the yam is exported 
to America and other countries in considerable quantities. 

Although Angoras are bred in various colours in addition to 
white (blues, smokes, fawns, etc.), the whites are the most 
popular and the most suitable for wool production. 

Angoras are clipped about every three months. Approxi¬ 
mately, one rabbit produces 10 oz. of w'ool per annum. Some 
specimens proA'ide more, but breeders have found by experience 
that the wool from a single rabbit in one year can safely be cal¬ 
culated to be worth 30s., and that the animal’s ” keep ” during 
that period will not exceed 10s., leaving a gross profit of 20 b. 
If properly managed, therefore. 60 rabbits are capable of con¬ 
siderably increasing the income of persons who may be in a 
position to keep them properly. 

It is not the writer’s desire that anyone at this stage in the 
development of the Angora wool industry should endeavour to 
make this branch of live-stock culture his or her sole means of 
livelihood, but it can certainly be made to augment one’s in¬ 
come. Neither does he advise the new enthusiast to aspire to 
the keeping of a head of rabbits exceeding about 100. Large 
wool farms may be developed, but they require experienced 
management, and paid labour has to be employed. 

Wool is not the only product of the .4ngora rabbit. There are 
two others—pelts and flesh. The white skins are a good imita¬ 
tion of white fox. They are soft, warm and attractive. The 
pelts also supply the material for the making of necklets, mufb, 




Fig. 1 —Angora Rabbit, 
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stoles, etc., and as linings for certain classes of garments they 
are said to have no equal. The coloured sMns are used for 
similar purposes. 

The meat of the Angora rabbit is excellent for the table. It 
is described by those who have tasted it as being more delicate, 
succulent and tender than the flesh of other breeds. 

Although money may be made by the sale of the pelts and 
flesh, the writer’s advice is that the rabbils—^if suitable—should 
as a general rule, be kept alive and sheared for their wool. 
There is another point which all keepers of Angora rabbits 
should keep before them, and that is breeding for exhibition. 
Shows are held all over the country at which classes are pro¬ 
vided for this breed of rabbit. There they can win many valu¬ 
able prizes, and in consequence of these successes their value is 
so greatly enhanced that they may be sold at good prices, as 
much as jC 20 and £30 each being sometimes paid for good 
specimens. Further, a big winning buck can be placed at stud 
at a remunerative fee, and produce considerable revenue. 

Angora rabbit wool is collected by the Fniversal Angora Club, 
an organisation of which every breeder should be a member. 
The wool should be sent to the Hon. Sec (Mr. J. Holmes, 44, 
Old Birch, Parwen), who forwards it to the spinners every two 
n'onths, and the producers receive their cash within a few days 
of the despatch of each consignment. Mr. Holmes will be 
pleased to forward particulars of the club and its work to any¬ 
one who contemplates commencing with Angoras. The annual 
subscription to the club is 5s.. with Is. entrance fee. 

As regards housing and general management, the Angora 
differs but little in its requirements from other rabbits, and the 
necessary information can be obtained from ordinary text-books 
on the subject, or from the Ministry’s Leaflet No. 265. In 
establishing a stud it is essential that stock of good quality and 
S’ze should be purchased at the^ outset. The bucks and does 
should have coats of even length and fine texture. Rabbits 
should not be mated when moulty. Angoras are prolific 
breeders, and the usual litter is from four to eight. 

In conclusion it may be mentioned that Angora rabbit 
breeding is a particularly suitable hobby or side-line industry 
for women, among whom are some of the most successful 
breeders of the day. 
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FEBRUARY ON THE FARM. 

J. E. Bond, M.Sc., 

Agricultural Organiser for Derbyshire. 

Weather.—The popular impresBion is that February is nor¬ 
mally a wet month. Eecords extending over long series of years 
prove, however, that for the greater part of England the rain¬ 
fall, on the average, is lower in this than in any of the other 
eleven months of the year except April. On well-drained land in 
the less rainy—the eastern and midland—^parts of the counfry, 
the soil frequently is at this period dry enough for certain tillage 
and sowing operations. In the western districts, on the con¬ 
trary, Februarj' is not normally a dry month, and here 
opportunities for early cultivations are comparatively rare. 
This difference has something to do with the proportions of 
arable and grass land on the two sides of the country. 

February weather may be either very wet or very dry: in 
different years it tends towards the extreme in one or other 
direction. For instance, in 1921 rain fell in Derby on only 
5 days during the month, the total rainfall for which was so 
low as 0.35 inch: but in the following year there were 18 wet 
days and a total of 8.03 inches of rainfall in the month. 
Similar variations may occur with regard to temperature. 
There is' thus no certainty about the state of the land at this 
time of the year. Nevertheless, it not infrequently happens 
that opportunities.missed in February do not return till late 
in spring; hence the advisability of being prepared to go 
forward with the sowing of one or other of the ^rops—^lye, 
beans, peas, spring wheat, barley or winter oats—that may be 
put in a few weeks m advance of the ordinary spring seedings. 

Spring Wheat.—If the farmer has at hand seed of any of 
the early-ripening varieties of winter wheat, such as Standard 
Ked, Squarehead’s Master, Victor or Dittle .Toss, and if the 
land comes into sowing condition during February, he may 
BOW and reasonably expect to reap a crop similar in yield and 
time of ripening to the produce of seed drilled late in November. 
In certain seasons, such as that following the severe winter of 
■J91R-17, early spring sowings may give better results than 
crops put in before mid-winter. 

It might be inadvisable to buy seed of any of the above four 
kinds for February sowing, excepting perhaps Little Joss. 
Squareljead’s Master does well if sown early enough; but most 
of the recorded results from spring sowings of this variety 
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have shown it to be very unsatisfactory and liable to failure 
when sown after the end of February’. Standard Bed very 
closely resembles this variety and may for the purpose of these 
remarks be regarded as identical with it. 

With Little Joss, sowings may if necessary be deferred 
until about the middle of March. It has been known to yield 
even better than Bed Marvel when sown by the 15th of that 
month: for instance a farmer who occupied heavy land near 
Loughborough recently informed the writer that Little Joss 
sown on the 16th of March had, in 1921, and again in 1922, 
yielded him 7 quarters per acre. Bed Marvel sown at the same 
time in 1921 producing a quarter less. 

If a farmer intended to buy seed wheat now for sowing 
at the first opportunity, he would be adopting the safest course 
if he ordered Bed Marvel. This variety, while yielding best 
when sown early, can in the good wheat districts be sown with 
reasonable likelihood of success at any time to the end of 
March. Its yields in trials conducted by agricultural educa¬ 
tional institutions have been as follows:— 


County. 

Tear. 

Date of sowing. 

Yield of 
saleable grain. 

E‘.scx (Institute) 

1911 

23rd Febiuary 

Bushels per acre. 
58 and 4.5 

„ ., 


20th March 

48 

•» *1 

1912 

27th „ 

36 and 42 

.. 

1913 

11th ., 

:i5 

Notts. (College) 

191.5 

5th 

34 

Herts. (Rothamsted). , 

1917 

lOlh „ 

25 and 28 

Yoiks (Garforth) 

1922 

22nd 

20 


The usual rate of seeding is 8 bushels per acre, but a little 
more should be put on when broadcasting. Unless the land is 
in high condition it should receive a complete dressing of 
artificials. 

February Sown Oats. —Oats sown this month escape the 
attacks of the frit-fly grub when later sown crops suffer 
severely: and on light dry land early sown com often succeeds 
when crops put in later arc badly checked by drought or 
overtaken by annual weeds, such as charlock and spurrey. 
Also on heavy land that bakes in the summer, a crop that 
shades the soil early has a distinct advantage over one that is 
late in covering the ground. Hardy oats may be preferable to 
spring wheat in the cooler districts: and on cold soils where 
neither spring wheat nor barley give satisfactory results, 
February oats have generally succeeded. Also in upland 
districts good and comparatively early crops of oats have been 
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obtained with hardy varieties, sown some weeks earlier than 
local opinion fixes as the proper time for sowing spring-com 
in those parts. 

There is not quite the same distinction between winter and 
spring varieties in oats as there is in wheats; spring oats are 
capable of withstanding or recovering from the effects of 
moderate frost, while a very severe frost may almost destroy 
winter oats. Still, there is sufficient difference in hardiness 
to make it advisable to prefer varieties of the winter or half- 
bred winter oat class for February sowing. Bountiful (black 
winter) is the sort most commonly adopted for early sowing 
in Derbyshire; but the writer has seen good crops of Glold- 
finder (yellow half-winter> and of Marvellous (white winter) 
sown at the time in question. Bountiful and Goldfinder are 
well known to be useful as spring varieties; but when sown 
in March or April alongside the best spring sorts (such as 
Crown, Victory or Record) they ripen about a week later and 
yield rather less than the latter. Ordinary grey winters may 
also be sown in February or March and may be preferred for 
poor soils; on good moist land, howeyer, they are too subject 
to lodging, and under these conditions the stiffer strawed and 
larger grained varieties are capable of higher yields. 

The quantity of seed required differs according to the variety. 
Grey winters have small seeds and tiller well: 3 bushels per 
acre will suffice in this ease. Marvellous has the opposite 
characteristics and probably 6 bushels would not be too much 
with this variety. Goldfinder and Bountiful require about 
4 bushels. Special manuring is not, as a rule, called for. 
As regards cultivations, rolling, even where practicable, is 
usually inadvisable at this time of the year. 

Preparing for Boot Crops. —Land that was autumn- or 
winter-ploughed in unbroken seam often begins to assume a 
dry aspect early in the season (broken work may lie wet rather 
longer). This may be an opportunity for cross-ploughing, or 
of ploughing-back where cross cutting is not permissible. 
Rightly timed, a second ploughing is beneficial. 

Where it has been or still is possible to spread the yard 
manure on the back of the furrow before cross-ploughing, the 
manure so applied will have decayed sufficiently and in time 
to allow of cleaning operations later in the spring. Turnips 
so manured are held to be less subject to fly troubles than 
crops to which the manure is applied in the ridges just before 
.drilling. Early manuring affords certain other advantages in 
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the matter of the method of preparing the seed-bed for root 
crc^s. 

Clean land intended to grow mangolds on the ridge may 
with advantage be manured in the ridge at the earliest oppor¬ 
tunity in February or March: it is not necessary to wait until 
the land has been reduced to a fine dry tilth before drawing 
out the ridges and covering-in the manure. For this crop 
it is important to have a well-settled bed of soil under the seed. 
«••••• 

MANURES FOR FEBRUARY. 

H. V. Gabnbb, B.A , 

Rothamated Experimental Station. 

Farmers* Field Trials. —Costly mistakes in manuring grasa 
land may often be avoided by conducting a preliminary small 
scale trial on the field in question. A common case is one where 
it is uncertain whether basic slag alone will be satisfactory or 
whether kainit or lime will be required in addition. Under these 
circumstances, and particularly if the area to be treated is ex¬ 
tensive, a season may well be devoted to an experiment. Since 
in most cases phosphate will certainly be necessary the whole 
area will receive its dressing of basic slag at the required rate, 
which would normally be about 7 cwt. per acre of the 80 per 
cent, grade or its equivalent. A representative plot of about an 
acre is then chosen and a few drill widths of ground lime is 
applied across it at the rate of 15 cwt. per acre. The experi¬ 
mental area is then crossed with a similar strip of kainit at about 
4 cwt. per acre applied at right angles to the lime. There will 
then be the following alternatives to choose from:—1. Slag 
alone; 2. Slag -f- kainit; 8. Slag -l- lime; and 4. Slag -i- lime 
+ kainit. The boundaries of the treatments are marked and 
the plots kept under observation for a season, when a manurial 
scheme for the whole area can usually be decided on. 

Neutral Sulphate of Ammonia.— Inquiries are often made 
as to the difference between neutral sulphate of ammonia and 
the ordinary grade. The neutral material is supplied as a dry 
powder resembling fine sand in texture ,* it can be stoed for an 
indefinite time in a dry shed without becoming sticky or lumpy; 
it contains practically no free sulphuric acid and can therefore 
be kept in the bags in which it arrives. Ordinary sulphate of 
ammonia is coarser and damper in texture; it absorbs moisture 
on storage and tends to form hard lumps; and the small amount 
of free acid it contains causes the bags to rot. 
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The neutral grade is always ready for use and since it stores 
so well it can be purchased when prices are favourable and kept 
(ill required. Its dry condition makes it specially suitable for 
mixing with other fertilisers. 

The following are analyses and recent prices :— 

Ammnnia Price per toPrice Free 

Manure, Nitrogen, Buyer's per Acid, per 

per cen, Station, unit N, cent. 

Neutral Sulphate of , 

Ammonia ... 25| .. 21'2 ... £ir> 28. ... 148.3d, *026 

Ordinary Sulphate of 

Ammonia ... 25^ ... 20 8 ... £13 198. .. 13s. 6d. *1 to *5 

Manures for Barley. —In working out a scheme for barley 
il is necessar}^ to consider the effect of the manures on the 
quality of the grain as well as on the yield. Although season 
and soil have a much greater influence on quality than differ¬ 
ences in maniirial treatment, there is some experimental evi¬ 
dence as to the effect of manures, and this is being added to by 
the present experiments carried out under the research scheme 
of the Institute of Brewing at many centres throughout the 
country. Certain of the more definite conclusions from the 
earlier work may be summarised as follows :— 

H) Nitrogenous manures used alone tend to produce coarse 
grain of high nitrogen content and low quality. Unfortunately 
these manures are also the most effective in increasing the yield. 
The residues of heavy dunging or folding are similar in their 
action. 

(2) Phosphates and potash improve the quality of the grain 
by increasing its starch and lowering its nitrogen content; but 
these manures have only a small effect on the yield, and unless 
used witli a moderate supply of nitrogen, present in the soil 
or artificially applied, they are not likely to be remunerative. 

(8) Complete artificial mixtures, such as, for example, 1 cwt. 
of sulphate of ammonia, 8 cwt. superphosphate, and 1 cwt. 
muriate of potash per acre, generally give a good yield of grain 
of high quality. On rich tilths it would be advisable to omit 
the sulphate of ammonia; on the heavier soils the potash 
could be reduced by one-half. 

Kegarding these statements in the light of the previous treat¬ 
ment of the land about to be drilled with barley, the following 
suggestions may be made:—After well done roofs have been 
carted off, or after a straw crop on land in good condition, 
nothing will be required. If roots have been fed off by sheep 
receiving cake, the tilth will probably be too rich to grow first 
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quality barley, and to counteract rankness 3 cwt. per acre of 
superphosphate may be given, adding J cwt. per acre of 
muriate of potash or its equivalent on land which is known to 
respond to potash. After carted roots grown without dung, or 
after a com crop on land in only medium condition, a mixture 
of 2 cwt. per acre of superphosphate and 1 cwt. per acre of 
sulphate of ammonia would be suitable; while on light gravels 
and chalks 1 cwt. per acre of muriate of potash (or its 
equivalent of the lower grade potash manures) would be 
advisable in addition to the above mixture. 

Kainit lor Potatoes. —Experience has shown that sulphate 
of potash is the safest form of potash to use for potatoes where 
quality is the main consideration, while muriate of potash is 
slightly inferior in this respect. Lower grade sources of potash 
such as 12J^ per cent, kainit, 20 per cent, potash manure salts, 
and the various grades of sylvinite are less certain in their action 
and often give a crop of inferior cooking quality. This detri¬ 
mental effect is attributed to the common salt which is applied 
to the soil with the potash when kainit or sylvinite is used. 
Farmers who have crude potash manures on hand and hesitate 
to apply them for potatoes in the drills in spring, should 
consider the possibility of making the applications in winter, 
or as eaily as possible in spring, thus allowing the common 
salt to be washed out by the rain, while the potash is held 
back in the soil for the use of the potato crop. If a deep 
furrow is to be given to the potato land, the potash manures 
had better be applied after this operation to prevent them from 
being buried too deeply. 

It should be noted that the above procedure cannot make 
crude salts equivalent in their action to sulphate of potash; 
but crude salts applied in winter should be nearly as effective 
as an equivalent quantity of muriate of potash applied in the 
drills in spring. 

Leguminous Crops. —Manurial experiments on these im¬ 
portant crops have been relatively few, but all evidence goes 
to show that peas, beans, vetches, clover, sainfoin, lucerne, 
etc., show a marked similarity in their food requirements. 
They are all highly sensitive to sourness in the soil, and liming 
is a necessary preliminary to growing good legriminous crops 
on soils poor in chalk; their response to farmyard manure 
either as a direct dressing or even as residues from recent 
dunging is considerable; good results are obtained from phos- 



1060 


Notbb on Manubbs fob Fbbbttabf. 


[Pbb., 


phates alone on strong land, and from phosphates helped out 
by potash on light soils; while direct applications of quidk- 
acting nitrogenous manures are often ineffective and may even 
be harmful. 

If the cereal crop which nursed the young clover or sainfoin 
did not receive a good dressing of phosphate, an application 
of 4 cwt. per acre of superphosphate or basic slag on stiff land, 
and of 1 cwt. per acre of muriate of potash (or its equivalent 
of crude potash salts) in addition on lighter soils, may still be 
given to the seeds. Lucerne or sainfoin leys that were not 
manured last year may have a similar dressing. 

Spring beans or vetches would benefit from a dressing of 
dung if any was available, and also about S cwt. per acre of 
superphosphate; but if dung is not used the superphosphate 
may be increased to 4 or 6 cwt. per acre, and on lighter soils 
1 cwt. per acre of muriate of potash or its equivalent should 
be given in addition to the phosphate. 

Top Dressing Glrass Land. —Grass land which is to be mown 
this summer and has not received dung in the previous year, 
will usually need a spring dressing to give bulk to the hay 
crop. For this purpose there is available sulphate of ammonia, 
nitrate of soda, or nitrate of lime. Sulphate of ammonia provides 
nitrogen at the cheapest unit price and is especially suited to 
soils which are well supplied with lime; it is retained by the 
soil and comes into action by degrees as the land warms up; 
if cold wet weather follows a top dressing there is less likelihood 
of serious loss when nitrogen is given in this form. The nitrates 
^re dearer when reckoned on their nitrogen content, but against 
this it must be home in mind that they yield in the soil com¬ 
pounds of soda and lime which reduce the loss of chalk from 
the land and also set free some potash for the use of the grass. 
They are slightly quicker in their action than sulphate of 
ammonia and should on no account be applied until the grass 
is capable of making immediate growth. The usual rate of appli¬ 
cation of these manures is 1 cwt. per acre. 

Spring Wheat. —On account of its short period of growth, 
spring wheat requires more generous manurial treatment than 
wheat drilled in autumn. Phosphates will be required to give 
the young plant a good start and to hasten ripening, and for 
this purpose superphosphate is preferable to basic slag on account 
of its somewhat quicker action in the soil. A ready supply of 
available nitrogen should be provided, and this may be given 
either as sulphate of ammonia mixed with the superphosphate 
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•or as nitrate of soda as a top dressing. Suitable quantities for 
-ordinary conditions would be :—6 cwt. per acre of superphosphate 
and IJ cwt. of sulphate of ammonia applied before drilling; 
•or 8 cwt. per acre of superphosphate before drilling and 1-lJ cwt. 
per acre of nitrate of soda as an early top-dressing. Potash is 
not required for com on typical wheat land, but on lighter 
soils and chalks 8 cwt. per acre of kainit or sylvinite could be 
applied in addition to the above dressing. 


PRICES OF ARTIFICIAL MANURES. 


DSTote.—U nless otherwise stated, prices are for not less than 2-ton lots f.o.r. in 
towns named, and are net cash for prompt delivery. 


Desckiption 


I 


.^1 i'erage77Tcirper^ojr(I!urw!^r^ 
wepft ^ndiruf Janiutry 9t7i. 

Costper 
Unit at 
London 


Bristol Hull iL’pooljL’ndn 


Nitrate of Soda (N. 15i per cent.). 

dL 8. 

£ s. 
13.15 

, ^ 8. 
13.10 

£ s. 
IS. 7 

8. d. 

17. 3 

„ „ Lime (N. 13 per cent.) . 

... 

... 

... 

12.10 

19. 3 

Sulphate of Ammonia, ordinary 





(A. 26J per cent.) 

13.19^ 13.19* 

13.19* 

13.19* 

(N)18. 6 

„ „ „ neutral 





(A. 26| per cent.) 

16. 2* 16. 2* 

16. 2- 

15. 2* 

(N)14. 3 

Kainit (Pot. 124 ceut.). 

... 


••• 

2. 6 

3. 7 

„ (Pot. 14 per cent.) . 

2.10 

2. 6 

2. 6 

2.10 

3. 7 

Sylvinite (Pot. 20 per cent.) . 

... 

... 


2.16 

2. 9 

Potash Salts (Pot. 30 per cent.) 

••• 

,, 

... 

3.15 

2. 6 

„ „ (Pot. 20 per cent.) . 

Muriate of Potash (Pot. 60 per cent.) 

8.* *5 

7. 5 

7.10 

2.12 

7.15 

2. 7 

8. 1 

Sulphate of Potash (Pot. 48 per cent.) 


... 

hi. 5 

11. 5 

! 4. 8 

Basic Slag (T.P. 36 per cent.) . 




3.12§ 

2. 1 

„ „ (T.P. 30 percent.) 



... 

2.17§ 

1.11 

„ „ (T.P. 26 per cent.) . 

2.13§ 

2. 0§ 

... 

... 

„ „ (T.P, 24 per cent.) . 

2 . 9§, 
... 1 

1.16§ 

2. 0§ 



„ „ (T.P. 20-22 per cent.) . 

1.13§ 

2. 5§ 

2.‘3 

„ „ (T.P. 18 per cent.) . 

2. 3§ 

l.i5§ 


Superphosphate (S.P. 35 per cent.) 

3.16 

... 

3. 75 

3. 7 

i.n 

(S.P. 30 per cent.) 

3. 9 1 

3. 2 

3. 0§ 

3. 2 

2. 1 

Bone Meal (A. 44 . T.P. 46 per cent.) 

9.10 

8. 6 

8.16 

8. 0 


Steamed Bone Flour (A. 1. T.P. 60 per cent.) 

6. 6 

6. 6t 

6. 6 

6. 2 


Fish Guano (A. 9-10, T.P. 16-20 per cent.)... 

12.15 

12.10 


... 


Abbreviations : N.«*Nitrogen ; A.«*Ammonia; 8.P.=Soiuble Phosphate; T.P.«» 
Total Phosphate; Pot.=aPota8h. 

* Delivered in 4-ton lots at purchaser’s nearest railway station, 
t Delivered (within a limited area) at purchaser’s nearest nCQway station. 

Prices include cost of carriage from works to town named. Hull prices include 
ivery to any station in Yorkshiie ; London prices include* deliveiy within a 
limited area. Cost to purchasers in other districts will be greater or less according 
^ the distance of different purchasers from the works. * ^ 
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MOWTMJLY NOTES ON FEEDING 

STUFFS. 

E. T. Halnak, M.A.. Dip. Agric. (Cantab.), 

Animal Nutrition Institute, Cambridge University. 

Sugar Factory By-products.— In the manufacture of sugar 
from sugar cane or sugar beet, by-products arise which are of 
value to the stock feeder. Molasses is the important'by-product 
from the sugar cane which is of value to the stock feeder in this 
country. Notes on the feeding value of molasses have already 
appeared in these notes, and should be consulted by those desir¬ 
ing further details on the feeding value of this by-product.* 

Sugar Beet Slices. —The production of sugar from sugar 
beet has now reached a commercial stage in England, and 
considerable quantities of sugar beet slices are now on the 
market. In the process of manufacturing sugar, the beets are 
first washed and sliced, the slices being leached in a battery of 
extractors with warm water. The resultant slices contain very 
httle sugar and may be fed either wet or dry. 

Beet slices in their wet state contain 90 per cent, of water, 
and are chiefly fed to cattle. Fattening cattle and milch cows may 
be fed up to 60 lb. a head per day, while sheep and pigs may be 
fed up to 6 lb. per day per 100 lb. live weight. It is said that 
over-feeding milch cows with wet slices gives rise to hard white 
butter of inferior taste if the milk is used for butter making. 
Owing to the fact that wet slices readily decompose, it is usual 
to, dry the slices at the factory at high temperature by means 
of a rotary drum.. The resultant product has a pleasant odour 
and is greyish-brown in colour. 

Feeding Value of Dry Sugar Beet Slices.— Like the wet 
slices, dried slices constitute a starchy feeding material, and 
should be fed in conjunction with feeding stuffs rich in protein 
and oil. If fed soaked the slices may be regarded as a root 
substitute, if fed dry, as a concentrate. The following quantities 
may be fed per head per day: Horses-6 lb., cows 7 lb., fattening 
cattle 10 lb., calves 2-8 lb., pigs 1-8 lb. The slices require- 
soaking for at least 12 hours if it is desired to feed them in the 
wet state. If fed dry, it is important to accustom the stock 
to this material by gradually introducing it into the ration. 

♦This Journal, November, 1921, p. 727. 
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BlfiOBIPTlOir. 

Mw 

Prieapar 

Msaufisl 

Vslus 

Goat of 
food 
Valnapmr 

Stazub 

Bqiiiv. 

Fttaa 

iS. 

Btatvh 

IquiT. 

Moa 

par lb. 
Btandi 



IDon, 

l^b. 

aqulv. 


•.d. 

Iba. 

WBm 

m 

B 

UL 

a* 

£ 

a. 


a 

A 

Wheat, British 

_ 

_ 

10/3 

10 

5 

0 

16 

9 

9 

71*6 

2/8 

1*43' 

Barley, British Feeding 


— 

9/9 

9 

16 

0 

12 

9 

3 

71 

2/7 

1*38 

„ Canadian Ko. 4 












Western 

34/9 

400 

»/9 

9 

16 

0 12 

9 

3 

71 

2/7 

1-38 

„ Persian - 

32/9 

1* 

9/2 

9 

3 

0 

12 

8 

11 

71 

2/6 

1*29 

Oat^ English, White • 

— 

— 

11/- 

11 

0 

0 

14 

10 

G 

69*6 

3/6 

’ 1*87 

,, „ Black and 











Grey - 

— 

— 

9/4 

9 

7 

0 

14 

8 

13 

59*5 

2/11 

1*66 

,, Scotch, White 

— 

— 

11/4 

11 

7 

0 

14 

10 

13 

69*6 1 3/7 

1*92 

„ Canadian No. 2 












Western 

26/9 

820 

9/4 

9 

7 

0 

14 

8 

13 

59 5 

2/11 

1*66 


25/9 


»/- 

9 

0 

0 

14 

8 

6 

59-5 

2/9 

1*47 

,, Canadian Feed - 

24/6 


8/7 

8 

12 

0 

14 

7 

18 

59*5 

2/8 

1*48 

„ American 

24/3t 


8/6t 

8 

lOt 

0 

14 

7 

IG 

59*5 

2/7 

1*88 

„ Argentine - 

23/9 


8/4 

8 

7 

0 

14 

7 13 

59-5 

2/7 

1*88 

Maiee, Argentine • 

42/6 

480 

9/11 

9 

18 

0 

13 

9 

5 

81 

2/3 

1*20 

„ South African • 

41/- 

f > 

9 7 

9 

12 

0 

18 

8 

19 

81 

2/3 

1*20 

Beans, English Winter- 


10/9 

10 

16 

1 

12 

9 

3 

G7 

2/9 

1*47 

„ Bangoon • 

— 

— 

8/8t 

8 

5t 

1 

12 

6 

13 

67 

2/- 

1*07 

Peas, Japanese 
ft&iUers* Offals 



22/6t 

22 

lot 

1 

8 

21 

2 

69 

6/1 

3*26 

Bran, British - 


— 

— 

7 

10 

1 

7 

0 

3 

46 

2/9 

1-47 

„ Broad - 
Middlings Fine^Im 


— 


8 

10 

7 

1 

7 

7 

0 

45 

3/1 

1*65 

ported 

— 

— 

1 — 

6 

1 

2 

9 

3 

72 

2/6 

1*34 

„ Coarse (British 

— 

— 

— 

9 

0 

1 

2 

7 

18 

64 

12/6 

1*84 

Pollards (Imported) 

— 

— 

1 _ 

7 

15 

1 

7 

G 

8 

60 

2/2 

1*16 

Meal, Barley 

— 

— 

1 — 

10 

15 

0 

12 

10 

3 

71 

,2/10 

1*62 

,. Maize - 

— 

— 

— 

11 

0 

0 

13 

10 

7 

81 

2/7 

1*38 

„ ,, South African 

— 

— 

— 

9 

7t 

0 

13 

8 

14 

81 

2/2 

1*16 

„ ., Germ 

— 

— 

— 

9 

15 

0 

19 

8 

IG 

86*3 

2/1 

1*12 

„ „ Gluten-feed 

— 

— 

— 

8 

17 

1 

7 

*r 

10 

76*6 

2/- 

1*07 

Locust Beau 

— 


— 

8 

6 

0 

9 

7 

IG 

71*4 

2/2 

1*16 

„ Bean - 

— 

— 

— 

12 

15 

1 

12 

11 

3 

67 

3/4 

1*78 

„ Fish - - - 

— 

— 

— 

20 

0 

4 

6 

16 

14 

53 

6/11 

3*17 

Linseed 

— 

— 

— 

23 

8 

1 

11 

21 

17 

119 

3/8 

1*97 

„ Cake, English 











1 

97o Oil 

— 

— 

1 _ 

13 

15 

1 

18 

11 

17 

74 

,1/2 

1*70 1 

Soya Bean Cake 6®/^ Oil 
UottonseedCake, E nglisb 

— 

— 

— 

12 

0 

2 

14 

9 

6 

69 

2/8 

1*48 1 

547. Oil 
», Egyptian 

547oOil 

— 

— 

— 

4 

15 

1 

16 

6 

0 

42 

•2/10 

1*62 

— 

— 

— 

7 

10 

1 

15 j 

5 

16 

42 

2/9 

1*47 

Decorticated Cotton 







1 





Seed Cake 77^ Oil- 


... 

— 

12 

0 

2 

1 

9 

6 

71 

2/7 

■ 1*38 

Decorticated Cotton 







1 





Seed Meal 7% Oil - 

— 

— 

— 

12 

7t 

2 

14 

9 

13 

71 

2/9 

1*47 

Coconut Cake 67* Oil • 

— 

— 

— 

9 

15 

1 

11 

8 

4 

73 

2/3 

1*20 

Palm Kernel Cake 67- 











1 ' 


Oil - 

— * 

— 

— 

7 

10 

1 

3 

6 

7 ' 

* 76 

1/8 

0*89 

Palm Kernel Meal 27- 









1 


! 

Oil - 

— 

— 

— 

6 

0 

1 

4 

4 

16 

71*3 

V4 

1*71 

Feeding Treacle - 
Brewers’Grains: — 

— 

, — 

— 

7 

0 

0 

8 1 

1 

6 

12 

51 

2/7 

1*88 

Dried Ale 

— 

t 

— 

i 8 

2 

1 

4 

6 

18 

49 

2/10 

1*62 

„ Porter - 

— 

— 

— 

1 7 

12 

1 

4 

6 

8 

49 

2/7 

1*38 

Wet Ale - 

— 

— 

— 

1 1 

Ik 

0 

9 

i 1 

6 

15 

1/9 

0*94 

„ Porter - 

— 

— 

— 

1 1 

10 

0 

9 

1 1 

1 

16 

1/5 

0*76 

H^t Culms - 

— 

! - 

— 

i 8 

fm 

1 

14 

6 

16 

43 

3/2 

1*70 


t At Liyerpool. 


liroTB.—The prioM quoted oboTo npreoeiit tbe oycroge prlow at which aetnal wb<4«Mlo 
tnoifioctiotiB have taken place in London, nnleet otherwise stated, and refer to the price ex mill or 
atore. The pxioea were onrrent at the end of Deoemher and are, aa a nde^ oonaiderably lower than 
the prices at local country marketa, the difference being due to oanrlage and dealers’ oommiaaion. 

can, howerer, easily cennpare therelatiye prioea of tbe feeding staff a on offer at their loosl 
market by the method of oak'dlatlcn need in these notes. Thus, anppoae cooonnt cake la o ffere d 
locally at £10 per ton, Ita mannrlal ealoe ia £111a, per ton, Tbe food yalne per tenia tberalbeo 
£6 Oa. per ton, Diriding tbia figure by 73, tbe ataroh cqnlTalent of cooonnt cake at giron In 
the tame, the ooet per unit of ataroh eqmvalent is 3a. 4d. WTiding thii again by 33*4, the naanber 
ofponndo of ataren cqniTalent in 1 nnlt, the cost per lb, of ataroh eqnlTalent ia l*Sfid, A ai mfl a r 
oaloulation will show the reiatiye cost per lb. of starch equivalent of <mer feeding stuffs on the same 
local market, Frcm the reaults of such calonlatioBa a borer can determine which feedingatnff givee 
him the beet taint at tbe prteee quoted on hte own meilcet. The manuiial value per ton flguree are 
oalculaled on the basis of the following unit prioea 18n 3d.; 4 b.; I:.0, la.6d. 
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From the point of gauging the price, roots form the beet com¬ 
parison. From experiments carried ont at Little Snoring with 
fattening cattle some years ago, it would appear that 14 lb. of 
dried slices are equivalent to 1 cwt. of roots in feeding value. 


Farm Values. 


CROPS. 

Market 
Value per 
lb. S.B. 

per 

unit 

s.a 

B. d. 

Starch 
Equivalent 
per loo lb. 

Food 

Value per 
Ton. 

£ s. 

Maqnrial 
Value per 
Ton. 

£ 8. 

Value pel 
Ton on 
Farm. 

£ e. 

Wheat. 

1-20 

2 3 

71-6 

8 

1 

0 16 

8 17 

Oats . 

1-20 

2 3 

69'6 

6 

14 

0 14 

7 8 

Barlep . 

1-20 

2 3 

71*0 

8 

0 

0 12 

8 12 

Potatoes - . - - 

1-20 

2 3 

18*0 

2 

0 

0 4 

2 4 

Swedes - - - . 

1*20 

2 3 

7*0 

0 

16 

0 2 

0 18 

Mangolds .... 

1*20 

|2 8 

6*0 

0 

13 

i 0 3 

0 16 

Good Meadow Hay 

1-62 

2 10 

31*0 

4 

8 

1 0 14 

5 2 

Good Oat Straw - 

1*62 

2 10 

17*0 

2 

8 

0 7 

2 15 

Good Clover Hay 

1*52 

2 10 

32*0 

4 

11 

1 0 

6 11 

Vetch and Oat Silage - 

1*38 

2 7 

14*0 

1 

16 

0 7 

2 3 




With refbrence to the note in the January, 1924, issue of 
this Journal, p. 887, relating to the closing of the Cattle Testing 

.. . Station at Pirbright, Surrey, the Govem- 

mpomuonoi 

Iiiv6 Stock into ii . .. i , 

- , . AM prohibited the importation of cattle, sheep, 

soum Ainca. Kingdom, 

owing to the prevalence of foot-and-mouth disease. The regula¬ 
tions mentioned in the note above referred‘to are therefore in 
abeyance for the present. 
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Thb thirteenth Beport of the Development CominiElsioners, 
for the year ending 31st March, 1928, has just been issued 
by H.M, Stationery Office.* It contains 
a valuable record of the effort that is being 
made by the State to improve British agri¬ 
culture by means of a complete system cff 
education and research. 

The purposes for which grants are at 
present given are as follows:— 

(1) Research Institutes and Stations, each dealing with a separate group of 
problems. 

(2) A stdfl of scientific men for ativising farmers in their technical difficulties. 

(8) Special research grants to indiridual research workers. 

(i) Fellowships to enable members of the staffs of the Research and Advisory 
service to travel and study the methods of other scientific workers; and 
scholarships ior training young graduates. 

(6) Agricultural education—^building and equipment of colleges, extension 
work of colleges, farm institutes and classes provided by Local Education 
Authorities, scholarships. 

(6) Miscellaneous agricultural schemes. 

The total' amount recommended by the CommisBioners for 
expenditure on agriculture and rural industries in 1922-8 was 
approximately .£488,000, of which :£16,450 was loaned. 
£214,000 of the total was provided by the ordinary Development 
Fund, and the remaining £224,000 came from the special 
grant of £850,000 which was paid into the Development Fund 
under the Com Production Acts (Bepeal) Act, 1921. 

The New Fund. —The principal feature during the year 
1922-28 was the allocation of this £224,000 from the new fond. 
The chief objects for which advances from it were made are:— 

(1) Additions to the lands and improvements to the buildings at research 
institutes and agricultural colleges. 

(2) Extension of the advisory scheme. 

(3) Increase of help to local authorities for agricultural education. 

(4) Provision for scholarships for children of agricultural workers. 

(6) A scheme for the development of the poultry and livestock industry. 

Agricultural Economics Service .—^This service, ah extenaiem 
of the Advisory Scheme, has been inaugurated during the year 
with the object of providing economic guidance for farmen. 
Economic studies were already being carried out at the Oxford 
Institute for Besearch in Agricultural Economics, and Leeds 


* To be obtained directly or through any bookseRer from H.M. Stationery 
Office, Ringsway, London, W.G. 2 ; or Manchester, Edinburgh, and Oardift «Price 
48. net 


Beport of the 
Development 
Oommissioners 
lor the year 
1922-28. 
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XJniversitj had given much attention to the sabject.* The 
scheme provided for the exdargement of the Leeds department 
and the creation of new costings departments at Cambridge 
University, Beading University College, and Wye College. 
These will all work in conjunction with the Oxford Institute, 
and in the first instance will concentrate on preparing cost 
accoimts for selected farms on a common plan. 

National Poultry Institute. —The. grant of ;£860,000 enabled 
those associated with the poultry industry to bring forward a 
scheme for the establishment of a long-desired poultry institute. 
Originally the promoters had in view the foundation of a single 
central institiition, but a full examination of the project by the 
Ministry and its Poultry Advisory Committee led to the conclu¬ 
sion that better results would be got by dividing up the problems 
which face the poultry keeper under separate headings, most 
of which could be more effectively dealt with at existing institu¬ 
tions than at a single central institute.’ Accordingly a scheme 
has been adopted for work to be done on poultry nutrition at the 
Cambridge Animal Nutrition Institute, on diseases at the 
Ministry’s Veterinary Research Laboratory, on breeding at the 
Cambridge University Department of Genetics, and on educa¬ 
tion and commercial problems at the Harper Adams Agricul¬ 
tural College. The capital required for buildings and equipment 
at these places is estimated at ^926,000 and maintenance at 
£6,000 per annum. The Development Commission will provide 
three-fourths of the capital and the whole of the annual 
expenditure which they consider necessary. 

National Federation of Women’s Institutes .—This organisation 
has 'Continued to show great vitality and powers of expansion, 
465 new Institutes having been formed during the year 1921-22 
and 847 during 1922-28, bringing the total number in existence 
up to 2,674 with a membership estimated at 160,000. The 
number of voluntary organisers trained by the Federation 
increased during the same period from 146 to 215. The forma¬ 
tion of county federations has been further extended, the work 
being completed in the English counties, and only five Welsh 
counties being without federations. It should be borne in mind 
that the individual Institutes finance themselves and contribute 
to the maintenance of the headquarters staff and the county 
federations, and that the grant from the Development Fund goes 

* See tliie Journal:—The Co$t of Manual Labour in Milk Production, 
1922, p. 411 ; Labour on the Farm, Nov., 1922, p. 697, and Dec., 1922, 
p, 801; When should the Farmer sell Home-Groum Foods, Dec, 1922, p. 788: 
Farm Capital and Profits, Feb., 1923, p. 984. < 
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towards the cost of organisation. It is a satisfactorj sign of the 
strength of the movement that, in spite of the depressed con¬ 
dition of the agricultoral workers, the call on public funds becomes 
less each year. For 1921-22 a grant of £7,250 (including £600 
for training in handicraft Vrork) was sanctioned by Your Lord¬ 
ships. For 1922-28 a grant of £4,825 (including £700 for 
handicraft purposes) was approved, but of this only £8,941 was 
actually paid over, while for 1928-24 it was found possible to 
reduce the grant to £3,456, of which £856 was for handicraft 
instruction. This progressive reduction was due partly to 
economies effected by the headquarters organisation and partly 
to an increase in the revenue derived from affiliation fees, interest 
on the endowment fund, donations and sales of literature, which 
actually amounted to £8,781 for the year 1922-28, and was 
estimated at £4,850 for the year 1928-24. At the end of the 
year 1922-28 the Endowment Fund stood at approximately 
£14,115. The Federation is now extending its handicraft 
teaching to others besides Institute members. Glasses for men 
and boys will be given by teachers trained at the Handicrafts 
Schools, and an effort will be made to organise the production of 
work for sale (as distinct from recreational and thrift work) by 
village women wherever the demand arises. It is hoped that 
this may do something to relieve distress arising from the 
depression in agriculture. 

Agricultural Education .—A striking result obtained from the 
new fund is the re-establishment of the Boyal Agricultural 
College, Cirencester, which was closed during the War, as nearly 
all the staff and students had joined the Forces. The Develop¬ 
ment Commission recommended a capital grant of £15,000 for 
extending the existing buildings, and £2,000 in aid of the first 
year’s maintenance, and the College was re-started at the begin¬ 
ning of the academic year with a good entry of students. 

Scholarships for Agricultural Workers. —£100,000 of the new 
fund has been allocated to establishing scholarships and main¬ 
tenance allowances for the sons and daughters of agricultural 
workmen and others. The Ministry of Agriculture and the Board 
of Education set up a Committee to prepare a scheme for the 
expenditure of this sum. and as a result, ninety-two scholar¬ 
ships were awarded for 1922-28, at an estimated cost for that 
year of £10,000. For the next year £20,000 has been approved. 

The above are no more than examples of the work supported 
by the Development Fund. All who are interrated in agri- 
tural development will find in the complete report an illuiminat- 
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ing account of the progress already made in agricaltural researdi 
and education and the prospects opened up by it. 

»•«»»* 


With a view to encouraging small holders in the Vast 
methods of cultivating their holdings, prizes have been offered 
tor ** some recent agricultural shows for the 
cultivated small holdings in the dis¬ 
trict. One of the Ministry’s District Com¬ 
missioners has seen the prize-vpinning holdings under a 
competition of this kind organised by the Hertfordshire Agri¬ 
cultural Society, and reports that they do the tenants great 
credit. Similar competitions have been or are about to be 
arranged in connection with several other agricultural shows, 
including that of the Bath and West and Southern Counties 
Agricultural Society, and these should have a very stimulating 
and beneficial effect on the small holders in the districts 
concerned. 


It is interesting in this connection to note that several cases 
have been brought to the Ministry’s notice where prizes of 
various kinds in open competitions have been won by tenants 
of County Council small holdings. A Westmorland holder was 
successful with a pen of docks bred by him in winning the 
Daily Mail Cup in 1923 in an Egg-Laying Competition over a 
period of twelve months open to Britain. Numerous successes 
by tenants of the Leicester County Council have been obtained 
at various live-stock shows in the county during the past year, 
and the possibility of organising special classes for small holders 
at next year’s shows in Leicestershire in under consideration. 

A further instance of the enterprise and success of small 
holders is afforded by the fact that no fewer than 76 entries 
by tenants of the North Biding of Yorkshire County Council 
were made at the Bural Industries Exhibition, and 6 first, 
7 second, and 7 third prizes were secured, chiefly for roots and 
ears of com. 




The general index number of the prices of agricultural produce 
showed a further slight advance in December, the average 
The Aciieultnral corresponding month in 

todex Stimber. being 56 per cent, as 

against an increase of 58 per cent, in 
November. The rise during the past two months has thus 
brought tlie general level of prices to only 8 points below that 
iff December, 1922. 



1924.3 


Thb AastcciiTtiRAi. Index Ndxbbb. 


1069 


In the following table are shown the percentage increases 
monthly since January, 1920:— 


Pebobktaoe Inorsasb 

COMPARED 

WITH THE 

AVERAGE 

op the 

corresponding 



Month in mil 

-13. 



Month. 



1920. 

1921. 

1922. 

1923. 

January 



200 

183 

76 

68 

February ... 



195 

167 

79 

63 

March 



189 

150 

77 

69 

April 



202 

149 

70 

64 

May 



180 

119 

71 

54 

June 



175 

112 

68 

61 

July 



186 

112 

72 

63 

August 



193 

131 

67 

64 

September 



202 

116 

57 

56 

October ... 



194 

86 

59 

61 

November 



193 

79 

62 

53 

December 



184 

76 

59 

56 


Following the improvement in wheat prices which occurred 
during November, the December figure showed a further decided 
advance, averaging 33 per cent, above the pre-war price as 
against 22 per cent, in November. The end of the month 
witnessed a somewhat easier tendency, however. Oats also 
realised considerably higher prices than in the previous month, 
but barley was slightly cheaper, although the fall was less 
pronounced than is customary at this period. 

Potatoes again advanced, December prices being nearly £1 
per ton higher than those for October, and little less than 
double the pre-war average. There is no weakening in the 
markets, and further advances are probable in the near future. 
Hay remains at about its pre-war level. 

Fat cattle and sheep advanced in value in December, but 
whereas the rise in cattle prices was relatively greater than the 
normal increase before the war, sheep advanced by lees than 
the pre-war average. Hence the index figure for cattle shows 
a rise on the month, while that for sheep shows a fall. Fat 
pigs continued the downward trend which had only twice been 
interrupted since the beginning of the year. The prevalence 
of foot-and-mouth disease and the consequent restrictions 
imposed upon trade, prevented the calculation of average prices 
of store stock and dairy cows in December. 

The mcdn cause of the advance of 3 points in the general index 
number was the rise in milk prices. Under the National 
Farmers’ Union scheme producers received Is. 8d. per gallon 
in December, for milk delivered to buyer’s station, as compared 
with Is. 6d. in November, and although the scheme is not 
operative throughout the country and has not been univetoally 
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adopted, the general level prices rose from 75 per cent, 
above the pre-war average in November to 90 per cent, in 
December. Batter also advanced, but cheese was slightly 
cheaper than in November. 

A substantial advance was recorded in poultry prices daring 
the month, far exceeding the normal pre-war increase at this 
season, with a resulting increase of 19 points in the index 
number. Eggs, on the other hand, decked to a relatively 
greater extent than was usual before the war, and the index 
number for December is 6 points lower than that for November. 

The following table shows the average increases daring recent 
months in the prices of the principal commodities:— 

PlBOaNTAOB INOBBASE AS COMPARED WITH THE AVEBAaX PRICES BDUNQ IH 
THE COBBESPONDINO MONTHS OF 1911-13. 



1922. 



1923. 



Commodity. 

Dec. 

August 

Sept. 

Oct. 

Nov. 

Dec. 

Wheat 

32 

29 

19 

20 

22 

33 

Barley 

17 

9 

30 

25 

25 

27 

Oats. 

36 

30 

30 

25 

24 

30 

Fat cattle 

48 

46 

45 

44 

47 

49 

Fat sheep 

81 

76 

72 

76 

77 

72 

Fat pigs 

94 

62 

55 

48 

47 

43 

Dairy cows ... 

72 

51 

52 

61 

57 

— 

Store cattle ... 

28 

28 

27 

27 

25 

— 

Store sheep ... 

83 

101 

109 

99 

88 

— 

Store pigs ... 

151 

102 

95 

82 

75 

— 

Eggs. 

63 

68 

75 

92 

92 

86 

Poultry 

86 

61 

67 

65 

58 

77 

Milk. 

• 90 

67 

67 

72 

75 

90 

Butter 

73 

48 

56 

61 

64 

68 

(Jheese 

60 

67 

74 

76 

73 

71 

Potatoes 

7 

80 

75 

62 

80 

91 

Hay. 

47 

34 

32 

7 

—1* 

0 



* Decrease. 




0 


0 

0 

0 

0 



Manures from 
Town Waste. 


The Corporation of Birmingham has long been noted for its 
municipal activities. Its gas, electric light and water depart¬ 
ments have all been very successful, but a 
department which has only been running 
a few years and deals with town waste is of 
special interest to farmers, who, however, have not yet made 
the direct use of it that they might. 

Under the direction of Mr. J. JaCkson, its Superintendent, a 
great “ Wealth from Waste ” campaign has been started by the 
Salvage Department, and as a result, manures and feeding stuffs 
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of Tfuioas types are now available at a reasonable rate. For 
instance, 4,000 tons of slanghter-house and siinilar material is 
dealt with every year, yielding nearly 1,000 tons of the finished 
product. This includes fish and meat meals with 51 per cent, 
of albuminoids, together with fish, meat, bone and other 
manures with varying anal 3 r 8 es, which are priced according to 
the unit value. 

' What is known as slaughter-house manure contains 6 to 7 per 
cent, of ammonia and the same percentage of phosphates, and 
is offered at .-£8 10s. f.o.r. Birmingham. It is produced from 
the stomach contents of various beasts and contains a large 
amount of humus in the form of fibre. In other forms the fibre 
is taken out so that the manure can be drilled. The fibre is 
in great demand by hop and fruit growers. One of the most 
interesting of the -productions, although naturally there is only 
a limited supply, is the ash made by burning bansma stalks. 
This fertiliser contains 60 per cent, of potash. 

Farmers in the neighbourhood of Birmingham have produced 
good crops by the use of these products. There is no trouble in 
getting rid of the 17 to 18 tons that are available each week, 
and most of it is readily sold to middlemen who apparently use 
it for compounding artificial manures. 

Another material which can hardly be called manure, but 
which is very useful on heavy land, is the dust from household 
refuse, which has passed through a f-in. sieve. At present it 
only contains 1 per cent, of nitrogen and 1 per cent, of phos¬ 
phates, but it is hoped to increase this percentage by adding 
vegetable refuse. At present this can be delivered within a 
few miles of Birmingham at 4s. or 43. 6d. per ton. 

The Department has an analytical laboratory with a trained 
staff and is able both to analyse the various materials and to give 
advice as to any necessary additions which should be made fpr 
specific crops. Not only farmers but allotment holders are 
catered for by this Department, and prices are quoted for quan¬ 
tities as low as 14 lb. either at the depot or delivered anywhere 
in Birmingham for a few pence extra. 

Tub Treasury, on the recommendation of the Development 
Commissioners, have approved grants to Agricultural Besearoh 
Gnmts to Institutes for work to be carried out during 
Beseaich the year ending 80th September, 1924, as 
Inatitittea. shown in the statement below:— ' 
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Aberystwyth : Plant Breeding Institute. 

Bristol: Agricultural and Hortioultural Besearch Station 

Cambridge : Animal Nutrition Institute. 

Plant Breeding Institute . 

Small Animal Breeding Institnte. 

Horticultural Besearoh Station . 

Silver Leaf Besearch. 

East Mailing Besearch Station . 

Imperial College of Science and Te6hDejk>gy . 

London School of Tropical Medicine . 

Oxford: Institute for Besearch in Agricultural 

Economics . 


5.800 
11,800 

9.100 
5,600 
1,150 
1,490 
1,650 

6.800 

5.100 

9,550 


4,960 


Beading: National Institute for Besearch in Dairying 

Boyal Veterinary College . 

Bothamsted Experimental Station. 

Waltham Cross Experimental Station . 


8,800 

4,500 

99,780 

9,000 


;fi93,170 


e » • 


It is not surprising that goat-keepers should have taken 
note of the success of the Ministry’s scheme of milk recording 
for cows. The more advanced goat breeders 
. ._have come definitely to the conclusion that 

tor Goat-Keeptn. tor them has become a 

necessity if they are to improve their milking herds and keep 
abreast of the times. 

For some years the subject has been discussed in the goat 
press, and about four years ago the Ministry agreed that goats 
might be recorded under its scheme on the same conditions 
as cows, if the milk recording societies concerned considered the 
size of the herd would justify the labour and expense incurred 
in cheeking the records. 

As a result of this permission, eleven goat ovmers recorded 
85 goats during the year ending 1st October, 1922, and nearly 
dpuble that number of goat owners are now recording under 
the official scheme. 

These eleven owners are members of six different milk 
recording societies. Of the five herds which were recorded 
for the full year of operations, four herds contained goats which 
gave records of between 200 and 300 gallons. 

Under the official scheme the cost per head of recording is of 
course much higher, proportionately, for goats than for cows, 
taking into account the respective values of the animals and 
the amounts of milk given. The goat keeper is also adversely 
affected by the fact that herds of goats are on an average 
very much smaller.in numbers than are herds of cows. Thus 
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the minimum charge per herd which is made by milk recording 
societies is not always reached by the total of the subscriptions 
and the levies for each goat entered. 

The fact that milk recording for goats is advancing in spite 
of these obstacles indicates strong belief among goat owners 
in the value of membership of a Society recognised by the 
Ministry. 

Subscriptions and levies charged by milk recording societies 
vary considerably in different parts of the country. The follow¬ 
ing are the charges made by those societies under which goats 


ara recorded 

Society, 

Surrey 

Siib$eiipiion. 

10/8 

Levies, 

^ 5/- per head *Min. £5 10 

G per herd 

Hants 

5/. 

... 5/- „ 

„ £* 0 


Essex 

£1 1 0 

3/- 

„ £1 10 


Northants 

10/G 

4/- „ 

„ £3 0 

0 „ 

Lancs 

£2 0 0 

4/6 „ 

„ £2 5 

0 

Worcester 

£10 0 

51- „ 

„ £2 0 

0 



* Minininni 

» • 

* 

m 


AGRICULTURE ABROAD. 

This new potato wart disease order, issued by the Prussian 
Minister of Agriculture on 27th September, 1922, is an amend- 
W rt Difleam ment of that of 18th February, 1918, and 
R ffulations applies to the entire State of Prussia, 
in « Potato fields and stored potatoes are 

liable to inspection, with a view to the 
control of wort disease [Synchytrium endobioticum]. Inspection 
may be extended to fields intended for potato cultivation or which 
have already been harvested. It will be carried out by the local 
police authorities and officials of the plant protection head¬ 
quarters. The inspectors are authorised to remove suspected 
tubers, etc., for examination. Owners and occupiers of ground 
and stores or their representatives observing symptoms of wart 
disease (described in an appendix), on growing or stored pota¬ 
toes are required to notify within 24 hours the police or local 
authorities, who in their turn must immediately inform the 
plant protection headquarters. The decision of the latter or 
their representatives is final. 

The refuse of plants growing in infested fields must be care¬ 
fully collected and burnt, or buried at least half a metre deep 
where burning is impossible. Potatoes harvested from infested 
fields must neither be used for seed nor removed from their 


^^^NcuikrichtsnbliUtfiirdmiUuUehenPJUmae^ ii, 12, pp. 102*104,1922* 
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place of growth without permisaion from the police, issued 
on approval by the plant protection headquarters. They can 
only te used for fodder when cooked or steamed. The residue 
from such potatoes must also be burnt. Where factories for the 
preparation of potato products are near by, it is best to hand 
over the tubers from contaminated fields to such factories, but 
any unnecessary movement of the tubers is to be avoided on 
account of the danger of transmitting infection in particles of 
soil adhering to them. 

Only the potato varieties specially authorised by the local 
police authorities may be cultivated in infected fields until 
further notice. Bemoval of such restriction must be approved 
by the plant protection headquarters. The only varieties ad¬ 
missible for this purpose are those listed as immune from wart 
disease in the annual circular of the Biological Institute. Seed 
potatoes are to be procured only from fields approved by a 
Chamber of Agriculture, the Potato Cultivation Society, the 
German Agricultural Association, or the National Agricultural 
Federation. Stable or liquid manure must not be sold by., or 
otherwise distributed from, infected farms. Cellars and other 
rooms employed for the storage of diseased potatoes must be 
disinfected with limewash after use. 

The above regulations do not apply to official experiment 
stations, in the case of scientific research, or to the removal of 
samples by' the inspection authorities. 

In case there is ground for-suspicion that the infection has 
been, or is likely to be, transmitted to other fields, the above 
regulations may be applied to all the fields within an area 
to be'defined by the police authorities in accordance with the 
fini^ing of the plant protection headquarters. 

If infected potatoes are found elsewhere than on agricultural 
premises the stock must also be rendered harmless or disposed 
of for manufacturing purposes under .the supervision of the 
local police authorities. 

»««•»« 

A NOTE in this Journal, September, 1928, p. 660, described 
a French and Belgian system of competitions intended to 
secure the widespread adoption of the 
results of modem research in crop breeding. 
Competitions with the same object have also 
been carried on in the Canadian province of 
Quebec since 1919.* These competitionB are designed to 
snconrage the use for seed of the grain produced. 


Seed Grain 
Competitions 
in Quebec. 


♦ Agriculture Gazette of Canada^ Sept.—Oct., 1923. 
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Fanners desiring to enter the competition are required to own 
a certain amount of seed grain of standard quality and of a 
known variety approved by the Department of Agriculture. The 
standing crops entered by their growers are inspected and points 
are given for the general appearance of the crop, absence of weeds 
and diseases, system of cultivation, etc. The interesting feature 
of the competitions is that the farmers are then required to 
prepare a large proportion of the grain for seed. An inspection 
of the cleaned seed is made and points given according to the 
thoroughness of the work done during the course of all the 
operations. 

This constitutes the difference between the combined field 
crop and cleaned seed competition and the former standing crop 
competitions, and prevents well-to-do fanners from putting their 
crops into the competition as a speculation without any results 
as regards the improvement of cereal crops by the more general 
use of improved seed. 

The contests are organised under the auspices of the agricul¬ 
tural associations, with the co-operation of the Provincial Depart¬ 
ment of Agriculture. During the three years, 1920-28, the 
annual number of competitions has increased from 16 to 29 
and the entries from 472 to 1,297. In the third year 28,400 
bushels of seed oats and 7,500 lb. of clover seed were inspected. 

The increase in the number of contests and entries suggests 
their popularity among farmers and the benefits derived from 
them. The consensus of opinion is that the competitions are 
a means of distributing good varieties of crops among the farmers, 
that they encourage the use of methods of selection, and create 
an Hite of farmers who are able to produce seed of good quality 
of uniform variety, and well adapted to climatic and soil ccm- 
ditions. It is hoped that as the work becomes generalised 
throughout the province the average yield of crops will show a 
decided increase. 

* ♦ . ♦ ♦ ♦ * 


A Commission of Investigation has recently been inquiring 
into the organisation of the svstem of distributing foodstufb in 
Sweden. In its report, it states that owing 
to the increase in prices during the War 
and the withdrawal of State (xmtrol there¬ 
after, middlemen found themselves in a 
position to obtain unreasonable profits in 
Latterly, however, values had considerably 


Agrieoltorai 
Prices and 
Distribution in 
Sweden. 


many directions, 
declined, and with the unusually abundant supplies of goods, 
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the evil had to a large extent disappeared. In oonsequenoe the 
Oommission did not reconunend any interference by the State 
with ordinary economic conditions in Sweden at the present 
time. It did, however, recommend that Local Authorities should 
make themselves acquainted with the local circumstances of 
important trades and assist them where they could in redudng 
expenses through representations to transport authorities, etc. 
The Commission expresses its firm conviction that the co-opera¬ 
tion of consumers and producers forms tho boat means of 
removing any undue expense of intermediate services in the 
marketing and sale of commodities, and it recommends that 
an intensive educational campaign should be carried out to 
bring the fact home to those concerned. 

The Commission also submitted that the Government should 
(1) order that a continuous service of statistics of producers’ 
prices should be organised; (2) that Communal Prices Committees 
should be set up to watch prices in towns or districts; (8) that 
obligatory instruction in economic theory and practice be given 
in suitable schools; (4) that Parliament should vote 10,000 crowns 
annually as a contribution to a central organisation for the 
development of economic co-operation. 

Poot-and-Mouth Disease.— Since 12th December, 1223, the follow¬ 
ing fresh centres of disease have been brought to light:— 

(1) On 16 December, Deal, Kent. 


(2) 


18 

11 

Ulverston, Lancs. 

(3) 


19 

11 

Norwich. 

(4) 

J) 

24 

11 

Whitehaven, Cumberland. 

(6) 

n 

29 

11 

Boreham, Chelmsford. 

(6) 


30 

'1 

Sulby, Northants. 

(7) 

1* 

30 

11 

Mildenhall, Suffolk. 

(8) 

11 

30 

11 

Macduff Gamrie, Banff. 

(9) 

11 

31 

p 

Aldborough, Yorks, E.R. 

(10) 

11 

6 January, 

Silverstone, Northants. 

(11) 

>1 

8 

11 

Carmythe, Foiffar. 

(12) 

11 

12 

11 

Ely, I. of Ely. 

(13) 

11 

14 

11 

Kirkby Stephen, Westmorland. 


Outbreaks .—The table on p. 1077 shows the number of outbreaks 
during the period 12th December, 1923, to 19th January, 1924, inclu- 
aive, and during the outbreak from 27th August last. 

Bestrictiom .—With the release of the controlled area on 15th 
December, 1923, the general restrictions, so far as movement of animals 
is concerned, have remained practically unchanged, save for the varia¬ 
tion of the limits of the infected areas from time to time on aooount 
of the new outbreaks or of the cessation of disease in some districts. 
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Foot-and-Mouth Diseasb, 1923—1924. 









Total 

during 



Week 

Week 

Week 

Week 

Week 

Onttoeak 

England and Walea. l>eo. 13-15. 

ending 

ending 

ending 

ending 

ending 

from 



Dec. 22. 

Dec. 29. 

Jan. 6. 

Jan. 12. 

Jan. 19. 

27 Aug., 
1921. to 








19 Jan. /24. 

Bedford . 

— 

— 

— 

— 

— 

— 

*1 

Birmingham 

— 

— 

- 

— 

— 

— 

6 

Chester . 

137 

190 

212 

160 

110 

63 

I,B12 

Oumberland 


— 

4 

5 

4 

1 

14 

Denbigh . 

1 

8 

3 

3 

3 

— 

79 

Derby — 

1 

1 

3 

3 

3 

3 

21 

Devon 

— 1 

— 

— 

— 

— 

— 

4 

Durham . 

10 

6 

2 

1 

4 

2 

91 

Essex . 

— 

— 

1 

— 

— 

_ 

6 

Flint . 

3 

14 

6 

4 

7 

5 

77 

Gloucester. 

6 

5 

4 

_ 

3 

4 

59 

Isle of Ely. 

— 

— 

— 

— 

1 

— 

1 

Kent. 

1 

3 

— 

— 

1 

— 

8 

Lancaster. 

2 

9 

12 

8 

8 

5 

79 

Leicester .. 

— 

1 

2 

2 

2 

1 

15 

Linos., Lindsey .. 

— 


— 

— 

— 

— 

2 

London 

— 

— 

— 




1 

Monmouth. 

— 

— 

— 

— 

— 

— 

1 

Norfolk . 

- 

1 

— 

2 

2 

— 

10 

Northampton 
Northumberland . 

— 

— 

— 

2 

— 

3 

5 

5 

7 

4 

3 

5 

4 

n 

Nottingham 

— 

— 

2 

— 

— 

— 

3 

Salop . 

11 

20 

20 

19 

1C 

9 

151 

Somerset . 

— 

— 

— 

— 

— 

— 

7 

Southampton 

— 

~ 

— 



— 

7 

StajQEord 

1 

6 

18 

21 

10 

4 

71 

Suffolk . 

— 

— 

— 

2 

1 

— 

3 

Surrey 

— 


_ 

_ 


— 

7 

Sussex, East 

Warwick . 


— 

— 

— 

— 

— 

1 

3 

1 

2 

4 

— 

1 

13 

Westmorland 

— 

— 

— 

— 

— 

1 

1 

Worcester. 

2 

5 

2 

3 

3 

1 

26 

York, East Riding... 


— 

— 

1 

1 

3 

8 

„ North „ ... 

— 

3 

7 

4 

2 

1 

22 

West „ ... 


7 

6 

3 

1 

2 

85 

Totals — England 








and Wales . . 

187 

286 

312 

250 

187 

113 

2,268 








Total 

daring 

Outbreak 



Week 

Week 

Week 

Week 

Week 

Scotland. 

Dec. 13-16, 

ending 

ending 

ending 

ending 

ending 

from 



Dea 22. 

Dec. 29. 

Jan. 6. 

Jan. 12. 

Jan. 12. 

27 Aug., 
1928,to 
19Jan.,/24. 

Aberdeen . 

— 

— 

— 

1 

— 

— 

4 

Ayr . 

1 


— 

— 

— 

— 

4 

Banff . 

— 

— 

— 

2 

3 

— 

5 

Dumberton . 

1 

1 

— 

— 

— 

— 

23 

Kinross . 

— 

— 

— 

— 

— 

.. — 

1 

Fife . 

1 

— 

2 

1 

— 

— 

6 

Fo.far 

— 

— 

— 


1 

— 

1 

Lanark . 

4 

1 

3 

2 

2 

2 

26 

Perth . 

— 

— 

— 

— 

— 

— 

5 

Renfrew . 

— 

— 

3 

— 

— 

— 

25 

Stirlinor . 

— 

1 

2 

— 

— 


14 

Totals—S cotland . 

7 

3 

8 

6 

6 

2 

115 


Totals — Great 

Btitaia... ..A 194 289 820 266 198 


115 .2,388 
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Ab from 4th January, 1024, a couBolidating Ordar was isaued xeatat* 
ing the various areas, other than those in the North Midlands (Ohes., 
4 &C., Area), Kent, Eenfrew district, Fife and Perth district, Aberdeen* 
shire, and Forfarshire, comprised under separate Orders. 

BesMcHons on Hunting .—On 19th December, 1928, a Circular 
Letter was issued by the Minister intimating that in consequence of 
strong representations from the National Farmers’ Union and from 
farmers individually, it had been decided to issue an Order prohibiting 
hunting in infected, controlled or prohibited areas. The Order, which 
operated on 24th December, also prohibited whippet-racing and 
coursing. 

Mestrictions on Imported AnimaU .—On the 20th December the 
Ministry extended the period of detention at the farms of destination 
of all imported animals from 14 to 2S days. The movement of imported 
animals is now permissible only direct to a slaughterhouse for 
slaughter therein, or to private premises for detention for the period 
specified, during which no movement is permitted. 

World’s Poultry Congress, 1924.—People who aie interested in 
the development of the British Poultry Industry should bear in mind 
the World’s Poultry Congress and Exhibition, which will be held in 
Barcelona and Madrid in May next. Programmes are now available 
for this gathering of poultry-keepeis f^m all over the world, and there 
is sufficient evidence forthcoming to indicate that the Congress will 
not only be of great interest to all who attend it, but that it may prove 
to be a unique opportunity for Briish breeders to secure fresh markets 
abroad. 

Special terms and arrangements are being made for those who wish 
to attend the Congress from this country. The outward journey would 
be via London, Newhaven, Dieppe, Paris, Port Bou, and Barcelona, 
returning via Madrid, Burgos, Biarritz, Paris, Dieppe, to London. 
The special fares are as follows:—Ist Class, £12 18s. 9d.; 2nd Class, 
£9 58. 2d. (Sleeping berths extra, also the cost of transfer between 
stations in Paris.) The journey to Barcelona and on to Madrid must 
be taken by the party (of not less than 25) without a break, but the 
return journey can made at will and be broken to see places of 
interest en route. Application for tickets and further particulars 
should be made to Mr. T. H. Robinson or Mrs. Rawson, at 3, Vincent 
Square, London, S.W.l. 

It IS to be hoped that this country will be adequately represented 
at the Congress, for delegates will be coming from 30 countries who 
have signified their intention of being officially represented. South 
America in pai*ticular will be well represented by prospective buyers. 
There is also some promise that a good market for high class poultry 
stock could be found in Spain itself. 

Registers of Growers of Certified Immune Varieties of 
Potatoes in 1023.— During the past season, Inspectors of the Ministry of 
Agriculture have examined many fields of growing potatoes of 
varieties immune from wart disease, with a view to certification of the 
crops under the Wart Disease of Potatoes Order of 1923 as true to 
type and free from rogues.” A list of growers of these certified 
stocks has been piepared and copies may be obtained, price Is., from 
the Ministry, which will also be happy to supply on application the 
names and addresses of growers of ceitified stocks of any particular 
variety, together with the numbers of the relative certificates. Growers 
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are reminded that only seed ** from crops whiclllbaye been so certified 
may be planted on land which is infected with disease. 

The &>ard of Agriculture for Scotland has ia similar register 
of Scottish growers with the acreages and kind^^l potato crops certi¬ 
fied, together with certificate numbers. CopiewKS be obtained from 
the Secretary, ^tioard of Agriculture for ScowS, York Buildings^ 
Queen Street, !^dinlurgh, price 28. net, post fSkF * 

e « e a ^ « 

REPLIES TO CORRESPONDENTS. 

Period of Growth of Orops.~V.W. asks for information as to the 
average time in which various crops become available after dates of 
sowing. 

Beply: It is almost impossible to give any categorical information 
on this subject. Much will depend on the variety sown as well as on 
climatic, soil and weather conditions. For instance, at Rothamsted 
Experimental Statioil, in 1922, two crops of Red Standard Wheat sown 
within five days of each other (on 24th October and 29th October, 1921) 
were carted respectively on 7th September and 26th September, 1922. 
Plumage Archer Barley in 1921 was carted in a day over five calendar 
months from sowing; in 1922 the same crop on the same field took 
practically six months from sowing to harvest. 

Staroh Equivalent and Albuminoids.—X.Y. asks for information. 

. Beply : The significance of these terms is explained in the introduc¬ 
tion to the Ministry's Miscellaneous Publication No. 82 (Bations for 
Live Stock), In compounding rations, regard must be had to the 
proportion of digestible protein (albuminoids) to starch equivalent. 
This is explained, as regards the feeding of dairy cows, in Leaflet 
No. 888, and, as regards pigs, in Nos. II and III of a series of articles 
on Pig-Keeping in this Journal, (The articles referred to appeared in 
the October and November issues of last year.) In purchasing feeding 
stufis, the simplest guide to money value is the starch equivalent. See 
the table published monthly in this Journal, 

Pollination of Vegetable Marrow,— B.D. inquires as to this. 

Beply : The Vegetable Marrow may safely be said to be normally 
insect-pollinated. Knuth {Handbook of Flower PoWinat^sn, vol. 2) 
does nof expressly refer to the Vegetable Marrow, but mentions the 
honey-bee as frequently visiting the flowers of the Pumpkin, which 
belongs to the same genus as the Vegetable Marrow. On the general 
question of insect-pollination correspondent was referred to Lord 
Avobury's British Wild Flowers considered in Belation to Insects, 
e « « e « * « 

ADDITIONS TO THE LIBRARY. 

figrleiiHiiM, General and Miseellaneous. 

Bussellf Sir E, J, and others. —The Micro-Organisms of the Soil. 
IBothamsted Monographs on Agricultural Science.J (195 pp.) London : 
Longmans, Green k uo., 1928, 78. fid. net. [fid.ll5(02).j 

Bornemann, F.—Kohlens&ure und Pflanzenwachstum. 2te Auflage. 
(188 pp.) Berlin; Paul Parey, 1928. [56.11(04); 68.16S(04).l 

Wiestf E, —^Agricultural Organisation in the United States. (640 pp.) 
Lexington : university of Kentucky, 1928. [85(78); 

Bfuttini, A, (International Institute of Agrieulture), —^Ueee of Waste 
Materials : The Collection of Waste Materials and their Usee for Human 
and Animal Food, in Fertilisers and in Certain Industries, 1914-5^. 
(867 pp.) London: P. 8. King, 1928, ISs. [58.16(02); 63.16(02); 
68.604ira(02); 664.8(02).] Reviewed in the January iesde oi this 
Journal, 
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(6 pp.) Londiln, 1923. L6a.88(a).] 

Rob^tson, G. j^.—Pbosphatea and Improvement of PaatureT (9 pp.) 

Belfaet: Ministt/ of Agriculture, 1923. 163.38-16.] 

Rouest^ L.-^Be et aon Bait V^g4tal: Applications Agricolea et 

**' Inclustrielles. (161 pp.) Paris : Bibrairie des Sciences Agriooloi. 1921. 
lOfi. [63.321.] 

Midland Agricultural and Dairy College .—Beport on Field Ezperiinenis 
with Potatoes carried out on the College Farm 1921-i^ : Varieties, 

(6) Potash Manures, (c) Maximum Manuring, (d) Bocal e. j^cotch 
(14 pp.) Sutton Bonington, Boughborough, 1928. [63.512(()4).] 

Hortieiilture. 

Rockwell, F. F.—•Gardening Under Glass. (307 pp.) New Xork Garden 
City : Doubleday, Page & Co., 1923, 13.50. [Od^^-lO.] 

MacDonald, J. —Bawns, Binks, and Sportsfields. (87 pp.) London: 
Country Bife *’ and George Newnes, 1928, 5 b. [68.58(02).] 

Plant Pests and Diseases. * 

Wardle, R. A. and Bucklo, P.—The Principles of Insect Control. 
(306 pp.) Manchester : University Press; Bondon : Longmans, Green 
A Co., 1923, 206. [69.16(02); 68.29(02).] 

Lefroy, H. Af.—Manual of Entomology, with special reference to Economic 
Entomology. (547 pp.) London : Edward Arnold A Co., 1923, 35b. 
net. [69.16(02); 69.67(02).] 

California Agricultural Experiment Station .—Bulletin 864Fungicidal 
Dusts for the Control of Bunt. (40 pp.) Berkeley, 1928. [68.24.] 
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Benedict, F. G, and Ritzman^ E. G .—Undernutrition in Steers; Its 
Belation to Metaljolisin, Digestion, and Subsequent Bealimentation. 
(840 pp.) Washington: Carnegie Institution, 1928, 93.25. 

[612.394(02).] 

Lynn, J. C.—-Practice with Science in the Feeding of Farm Stock. 

(11 pp.) Hull: British Oil and Cake Mills, Ltd., 19^. [68.6048(04).] 
Frateur, J. L .—The Age of the Horse according to the Teeth. Transla¬ 
tion by G. Mayall. (66 pp. and 27 plates.) London: Baillibib, Tindall 
A Cox, 1923, 6 b. [68.61(02).] 

Seale-Hayne Agricultural College .—^Pamphlet 9 :—^Feeding Potatoes to 
Pigs. (7 pp.) Newton Abbet, 1928, 6a. [68.64 : 048.] 

Mississippi Agricultural Experiment Station .—Bulletin 218 :-~Grazing 
and Feeding Trials with Hogs. (82 pp.) A. A M. College, Miss., 1928. 
[63,64 : 048.] 
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National Institute for Research in Dairying .—The Feeding of Dairy Cows 
J, Mackintosh. (66 pp.) Beading, 1928, Is. [68.711(04).] 

U.S. Department of Agriculture. —Farmers* Bulletin 1842 :—^Dairy Bam 
Construction. (22 pp.) Washington, 1923. [63.6 : 69.] 

U.S. Department of Agriculture .—Bulletin 1208 :—Effect of Feeding 
Turnips on the Flavor and Odor of Milk. (7 pp.) Washington, 1988. 
[68.719:] 

U.S. Department of Agriculture .—^Bulletin 1190 :—Effect of Feeding 
Green Alfalfa and Green Com on Flavor and Odor of Milk. (12 pp.) 
Washington, 1928. [68.719.] 

Wisconsin Agricultural Experiment Station .—Besearch Bulletin 57 
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Seale-Hayne Agricultural CoMsoe.—Pamphlet 10:—-First Beport on the 
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months November, 1922, to March, 1928. (10 pp.) Newton Abbot, 
1928, 6d. [63.714(04).] 

Povltry. 

Gray, H .—Poultry Diseases and How to Prevent or Cure Them. (188 pp.) 

London : ** Bazaar, Exchange and Mart,*' 1928, 2s. net. [619.5.] 
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NOTES FOR THE MONTH. 


Prime Minister’s 
Statement to the 
Agricultural 
Advisory 
Committee. 


Tub Prime Minister, who was accompanied by Mr. Noel 
Buxton, Minister of Agriculture and Fisheries, and Mr. Waiter R. 

Smith, Parliamentary Secretary, received 
at 10, Downing Street, on Ist February, 
the members of the Agricultural Advisory 
Committee for England and Wales. 

The Prime Minister said that he had 
invited them to see him in order to 
assure them that the Government was exceedingly anxious 
to tackle the agricultural problem, and that he regarded 
the condition of the industry as a national concern. While 
the Government had to rule out any hope of Protection or 
subsidies of the kind suggested hitherto, it was most earnest in 
its desire to be of every possible assistance in other directions, 
and a special Committee of the Cabinet bad been appointed 
to examine the problem. The Gk)vernment would welcome 
advice and guidance from practical men who knew the difficul¬ 
ties and who would make suggestions for placing agriculture 
on a sound, scientific and businesslike footing. 

He added that he felt that the great contribution that the 
Labour Government could make to the solution of the question 
was that they would relate the problem of the country to the 
problem of the town, and that if the agricultural problem was 
treated as merely a farmers’ or a farm labourers’ one, and not 
also treated as a town problem, no solution at all would be 
arrived at. 

Short speeches were made in reply by Mr. B; B. Bobbins, 
Mr. George Edwards, M.P., Lord Ailwyn, Sir Douglas Newton, 
M.P., Lord Clinton, Mr. McLaren and Mr. McCaig, all of 
whom expressed the appreciation of the Committee at the 
invitation to meet the Prime Minister and their desire to assist 
(6S80S) P.6./n.4 . 9,000. 8/24. M.aS. 


A 
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the Gk>veniment in regard to any measures which could be 
taken for the benefit of agriculture. 


41 

Agricultural 

Credit 

Societies. 


Thb Minister of Agriculture, the Bight Hon. Noel Buxton, 
M.Bk. in reply to a question in the House of Commons, made 
the following statement:— 

" With the object of encouraging the 
formation of societies for the provision 
of short t6rm loans to fartners under 
Part TT of the Agricultural Credits Act, the Government 
have decided that advances to such societies should be 
made at bank rate varying—with a minimum of 4 per cent. 
Under present conditions this means a reduction of one per 
cent, in the rate of interest. I hope that farmers will realise 
the greatly increased advantages thereby offered under 
Part n of the Agricultural Credits Act.” 

This arrangement enables Agricultural Credit Societies formed 
under the Act to obtain advances from the Government at the 


current bank rate with a minimum of four per cent., and will 
enable the societies to lend the money at their disposal to their 
members at about one per cent, above bank rate. 

A new leaflet has been prepared explaining the way in which 
credit societies can be formed and setting out the terms and 
conditions on which advances may be made to such societies. 
Copies can be obtained on application to The Secretary, Ministry 
of Agriculture, Whitehall Place, S.W.l. 


Thb Ministry of Agriculture is prepared to consider applica¬ 
tions from agricultural co-operative societies for loans to enable 
to Agricul- develop forms of co-operation 

taral Oo-onerative ^ preparation and marketing 

Societies. a^cultural produce, such as bacon 

factories and milk depots. Provision will 
be made in the Estimates of the Ministry for the year 1924-5 for 
this purpose. 

It will be remembered that the Departmental Committee on 
the Distribution and Prices of Agricultural Produce both in its 
various Interim Reports and in its Pinal Report strongly urged 
the need for State assistance to co-operative societies engaged 
in the sale, preparation or manufacture of farm products, by 
providing advances towards capital expenditure on buildings, 
land, plant or equipment. The Committee also recommended 
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i:he appointment by the Minister of Agricnltare of a small Stand¬ 
ing Advisory Committee to consider the merits of applications 
for advances, the Committee being constituted so as to include 
in its membership those possessing not only an extensive know¬ 
ledge of agricultural conditions, but also some experience in 
finance and commerce. The Minister proposes to adop^this 
recommendation, and it is hoped that it will be possible to 
announce the composition of the Committee at an early date. 

The exact terms and conditions on which the advances are 
to be made will be settled after consultation with the proposed 
Advisory Committee, but in order to enable societies to consider 
the matter without delay the following provisional conditions 
are given as an indication of the lines on which loans will be 
made:— 

(1) The Ministry ol Agriculture will make loans to agricultural 
co-operative societies legibtered under the Industrial and Provident 
Societies Act to the extent of such funds as may be placed at its 
disposal. In order that a society may be eligible for a loan the 
society ^nust have for its object such agricultural purpose as may 
be approved by the Ministry, and its capital must be subscribed 
mainly by agriculturists. The share capital paid up by the sub- 
sciibeis must be not less than 15s. per £1 share, and the rate of 
interest on the paid-up share capital must be limited to 6 per cent, 

(2) The amount of the loan from the Ministry will not exceed, 
in the case of a new society, half the total capital considered by 
the Ministry to be necessary for the proper equipment and working 
of the society, nor the amount of share capital subscribed by the 
members of the society, whichever may be less. No loan will be 
granted until the Ministry is satisfied that the remaining capital 
required for the proper equipment and working of the society will 
be available. 

(3) Tioans will only be made to existing societies for the purpose 
of improvement or extension of premises and plant, and the loan 
will not in any case exceed half the sum estimated to be spent on 
tlie improvement or extension of premises and plant. 

(4) In no case will the Ministry’s loan exceed the sum of £10,000 
to any one society. 

(5; In the case of a newly-formed society the loan will be secured 
by a first debenture upon all the assets (including uncalled capital) 
of the society. In the case of an existing society, it will be secured 
if possible by a first charge on the premises and plant obtained or 
improved with its assistance. If such a first "charge cannot be 
given the Ministry will require other satisfactory security. 

(6) Interest will be charged on the loan at 5 per cent, por annum, 
and the loan will be r^^payable in instalments spread over a period 
not exceeding twenty years. Both interest and repayment of 
' principal will be payable half-yearly. The first payment in 
respect of both interest and principal, may if the society so desire, 
be deferred for thirty months after the date when the loan is 
actually paid over by the Ministry, or, if the loan is made in 

A S 
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more than one instalment, thirty months after the date when the 
first instalment is paid. The first payment to the Ministry will be 
six months’ interest on the whole amount of the loan and a propor¬ 
tion of the principal according to the period of the loan. When 
the first payment is deferred as suggested above, the repayment of 
the interest and of the principal will need to be adjusted so that 
whole loan is repaid within a period not exceeding twenty years 
from the date when the loan is first made. 

(7) The Ministry must leserve the right to require at any time 
immediate repayment of the principal of the loan and all out¬ 
standing interest, but there would: be no intention to<* exercise tliis 
right so long as the Society was managed to the satisfaction of the 
Ministry. The Ministry will also have the right, if it so desires, 
to appoint, either temporarily or permanently, a representative 
on the Committee of Management of any society to which a loan 
is made. 

(8) The society shall cause an audit of accounts to be made 
yearly, and a ropy of the auditor’s report and of the accounts shall 
bo supplied to the Ministry. The books of the society shall be open 
to inspection by an officer of the Ministry at any time. 




The Minister made a statement in the House of Commons 
on the 18th February on foot-and-mouth disease, from which 

Foot-and-Mouth 

TM. a» f slaughter policy, and with research, are 

m6nt b th6 •— 

MiTilfltfT slaughter policy has been called into 

• * question and very naturally is a subject 

of great public interest. The Ministry has maintained the policy 
of eradication by the immediate slaughter of all infected 
animals. That policy was subjected to an exhaustive review two 


years ago by a Committee of which Mr. Pretyman, formerly 
Member for Chelmsford, was Chairman, and that Committee 


reported on the whole strongly in favour of the policy. Owing 
to the highly infective nature of the disease, isolation has, as a 
rule, been adopted only in a few cases of pedigree stock of 
very high value. Prior to 1922 the slaughter policy was very 
successful, and the average annual cost to the Exchequer for 
several years before 1922 was £9,000 a year. On the Continent, 
where the disease is endemic, isolation has been adopted of 
necessity—it would be impossible to stamp out foot-and-mouth 
disease in most Continental countries—and the flimnnl loss, for 
instance, in France, is said to be about £6,000,000, and in 
Holland the amount lost is estimated at £2,600,000. Despite 
the heavy cost which the slaughter policy involved two years 
ago and the still greater cost now, it has never been in question 
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whether the policy of mere isolation is not a failnre compared 
with our policy. I have thought it over carefully, and in 
order to get a complete review of the situation I have asked 
Mr. Prelyman to preside over a Committee which will consist 
of some other gentlemen, as well as himself, who were members 
of the former Committee—the Parliamentary Secretary t# the 
Ministry, Mr. H. German and Mr. Alexander Batchelor. I 
have asked them not merely to review the whole situation and 
the procedure adopted, but to go again into the comparative 
results and to state their opinion between one policy and the 
other. 

It is very important to realise that this country, being an 
island, M capable of getting clear much more easily than other 
countries. Experience also shows that the results of slaughter 
have given satisfaction in the United States, Canada, Australia, 
New Zealand, Norway and Sweden. The United States had the 
disease and they eradicated it by slaughter at an expense of 
jGI, 500,000, since when they have been entirely free. In the 
Same way, rinderpest has been completely stamped out in this 
country, as well as other diseases which we hardly hear spoken 
of now, but which some of us remember to have been very 
common. 

If the disease were to become established and endemic 
here, as it almost certainly would become if isolation were 
adopted, among the subsidiary results would be the serious 
effect upon our export trade which we all know is a highly 
valuable item. Isolation not only requires too elaborate an 
organisation to be effective, but even in the few cases in which 
it has been adopted recently it has been very difficult to control 
the spread of the disease, and some cases have been freshly 
infected on premises on which isolation had taken place. The 
biiildings on most farms are quite unsuitable for isolation, and 
you would require something much more elaborate to make the 
system a real success. Up to now we have the opinion of the 
majority of British agriculturists in favour of the slaughter 
policy, and during the present attack both .the Council of 
Agriculture for England and Wales, and the Statutory Agricul¬ 
tural Advisory Committee, have approved of the policy of the 
Ministry. Another important consideration is that Great 
Britain has had extraordinary success with the policy in the 
past, and that the difficulty of isolation would be greater here 
than elsewhere because of the much greater stock of sheep in 
this country. Other countries have a much lower, stock of 
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sheep, and we have an nnnsnal area of pastore on which sheep 
ran together and on which it would be impossible to cany out 
any effective isolation. 

One other subject remains on which I would like to say a 
few^words, and that is the question of research. Research, 
to my mind, presents the only aspect of interest and satisfactory 
work on which we can dwell with pleasure in connection with 
animal disease. There is very magnificent work (ioJie S'* 
laboratories of the Ministry, and at many laboratories, some of 
which the Ministry assists with money, up and down the country. 
The possibility of such a visitation recurring, to my mind, 
necessitates much greater attention being paid to research, both 
into the causes of the epidemic and also into the possible means 
of immunising stock against infection. The idea has prevailed 
hitherto that we were putting our foot upon the disease, and, 
therefore, research did not receive very serious attention 
in this country till a few years ago. Prior to 1920, I 
find, there was no particular investigation because of the 
extreme danger of spreading the disease. In 1912, a Commis¬ 
sion was sent to India, with instructions to begin the investiga¬ 
tion of the origin and means of transmission of the disesse, 
but they found it was impossible to make any satisfactory 
progress with their studies because of the universal prevaPnee 
of the disease in a mild form, so that animals for experiment 
could not be found that were either free from the disease or not 
to some extent immune froiii it. 

Following that, in 1920, a Committee was appointed, under 
the^ Chairmanship of Professor Muir, of Glasgow, which made 
investigations into the artificial cultivation of the virus and into 
Ihe visibility of the microbe, the bacillus, but no success has as 
yet been met with in that respect. The Committee established 
a laboratory at Harwich, they asked the Admiralty for a dis¬ 
used warship, they anchored two lighters, on which the animals 
lived, alongside this ship, and for seven months they carried 
on research, but at the end of that time they came to the con¬ 
clusion that it could not be profitably carried any further. 
The number of animals was too limited, there was great difficulty 
in maintaining a supply of virus, and another trouble has been 
that the vims, when brought from a distance, loses its viru¬ 
lence with great rapidity, and most variably and unexnectedly. 
The pathologists in charge failed to discover within the period 
any method of cultivating the virus, and the Committee con- 
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claded that they had better stop, unless it could be continued 
on a much larger scale, preferably on an island. They spent 
£18,000 on that piece of work. 

For many years there has been continuous and organised 
investigation by the efficient veterinary staffs of countries where 
the disease prevails widely, such as France, Germany, 
Switzerland, and Holland, and in spite of all that, the greatest 
difficulties liave been met, owing to the fact that the virus is 
nltra-rnicroscopic. This is a general question of interest, not 
only in connection with foot-and-mouth disease, but scientists 
all over the civilised world are working at this matter of visibility 
or ultra-invi?ibih’ty, and when that has been advanced, foot- 
and-mouth disease, with other diseases, will be dealt with with 
far greater ease. There is work being done all over the world 
on what is really the basis of research, but so far these investi¬ 
gations have not succeeded. They have not cultivated the 
organism, and they have not found a vaccine. Quite lately, 
a German investigator was said to have made a very great 
advance, and the German Government gave permission for him 
to discuss the matter with one of our representatives. One of 
our officials has been sent, and we are hoping for his report. 

There are experiments being carried out under the Ministry’s 
chief veterinary officer, and we are examining the possibility of 
ftirther investigations. Sir Robert Sanders referred the ques¬ 
tion to the well-known scientist. Sir William Leishman, as to 
the proper sphere of inquiry, and I propose to appoint a Com¬ 
mittee, consisting of both veterinarians and human patholosists, 
with instructions to frame a scheme of investigation, and then 
to allocate to each branch of it the particular individuals who 
are most suitable, the Committee to supervise and to co-ordinate 
the results. That will cost money, and we have obtained the 
consent of the Treasury for a sum sufficient to carry on that 
work for some years. We cannot anticipate that this very 
difficult inquiry will come to an end for a very long period. It 
might be several years before any adequate re®ulte were 
obtained. I think we may hope that such an exhaustive inquiry 
may lead to very valuable results, which have never been gained 
in this country up till now. I think that is all I had better say 
now. It seems to me that from this very sombre subject one very 
fine thing emerges, and that is the unremitting work done by 
those concerned with the outbreaks, and the untiring labours con¬ 
nected with the research which has already been carried out. 
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Kb. Lakbbbt asked the Mioister of Agricnltore in the House 
of Commons on 16th Februaiy what were the capital costs 
■w M 1 A buildings and other expenses incurred 
Aationu B tt . jjj tjjg taking over of the national racing 

stud; whether such sums were paid out of borrowed money; 
what have been the financial results of Government racing 
during the past year; and whether it is intended to continue 
this pastime at the taxpayers’ expense. 

In reply, Mr. Buxton stated that the national stud was 
established in 1916, primarily on military considerations, as 
the result of the gift to the Govenunent by Lord Wavertree of 
his valuable thoroughbred stud, together with all the live and 
dead stock on his Tully estate in Kildare. The owners’ and 
tenants’ interests were purchased for ;£47,625 by means of a 
Vote of Parliament. The stud is maintained as a breeding, and 
not a racing, establishment, and there is an accumulated trading 
profit up to Slst December, 1922, of £33,650. There is no 
reason to think that the trading account for last year will not, 
also, show a profit. It is intended to maintain the national 
stud, and, it is hoped, to the continued benefit of the taxpayer. 

In reply to a question in the House of Commons on the 
19th inst., the Minister of Agriculture stated that he had care- 

Heavw Horse reviewed the circumstances of Heavy 

Horse Societies in relation to the Ministry’s 
Btwding Onmto. Improvement Scheme, rad wee 

satisfied that the withdrawal of grants to those societies in 1922 
had discouraged co-operation among farmers in the hiring of 
stallions, and had otherwise proved detrimental to the heavy 
horse breeding industry; he had, therefore, decided to restore 
the grants so far as direct subsidy to a society is concerned. 


In reply to a question in the House of Commons on 
20th February as to the date when legislation would be intro¬ 
duced to give effect to the Prime Mimster's 
promise with regard to the setting up of a 


Agricultural 


Wages. 


wages board and legal minimum wage for 


agricultural workers, the Minister of Agriculture said that he 
was not yet in a position to state when it would be possible to 
introduce legislation to deal with the question of agricultural 
wages, but every effort was being made to press forward with 
tins question, and he hoped that he would be able to submit his 
proposals to the House at an early date. 
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Thbbb was a further marked advance in the general level 
of prices of agricultural produce in January, the average 
Th® AartoiiU nrai increase over the corresponding month in 
Tniiw 1911-18 being 61 per cent., com¬ 

pared with 66 per cent, in December. 
There has been a continuous rise since October, but the figure 


is still lower than at this time last year. 

In the following table are shown the percentage increases 


monthly since January, 1920 

PiBCICMTAOB InOBBASS COMPABRD WITH 

THE AVBRAQE 

OF THB 

CORRESPONDING 

Month. 

1920. 

Month in 

1921. 1922. 

1923. 

1924. 

Januaiy ••• 

200 

183 

75 

68 

61 

Fel)ruary ... 

195 

167 

79 

63 

— 

Match 

189 

150 

77 

59 

— 

Apiil 

202 

149 

70 

64 

— 

May 

180 

119 

71 

54 

— 

June 

176 

112 

68 

51 

— 

July 

186 

' 112 

72 

53 

— 

August 

193 

131 

67 

54 

— 

{September 

202 

116 

67 

56 

— 

October ... 

194 

86 

59 

51 

— 

November 

193 

79 

62 

53 

— 

December 

184 

76 

59 

56 

— 


Although the advance in wheat prices which occurred during 
November and the first half of December was interrupted 
towards the close of the latter month, a recurrence of the rise 
in January caused a further slight advance in the index 
number. Oats also advanced further, while barley realised 
somewhat higher prices in January than in December, an un¬ 
usual feature at this season. The index numbers for the three 
cereals are, on the whole, keeping very close together, and all 
show a decided advance since the opening of the cereal year. 

The most prominent feature of the month of January was 
the rapid advance in potato prices. During the last two months 
of 1928 prices at the wholesale markets rose by nearly per 
ton, while January prices averaged nearly £2 per ton more 
than those of December. Potatoes are now considerably more 
than twice their pre-war price, a striking contrast with the 
position in January of last year, when wholesale prices were 
practically at pre-war level. No marked shortage has been 
experienced in the markets, and the recent advance in prices 
is probably in part due to anticipation of and actual effects of 
the railway strike in relation to the much smaller crop of 1928. 
Potatoes are estimated to represent normally about one- 
twentieth of the total annual sales of produce off farms in this 
country, and two points out of this month’s rise of five points 
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in the general index number are thus accounted for by the 
increase in potato prices. 

Fat cattle and sheep advanced in price in January, contrary 
to the usual fall after the Christmas trade, but pigs were 
cheaper, although the decline was relatively no greater than 
normally occurs between December and January. All classes 
of fat stock, however, and especially pigs, are cheaper than at 
this time last year, when both sheep and pigs were excep¬ 
tionally dear. 

So many markets are closed to store stock at present that 
average prices of dairy cows and stores are not thoroughly 
representative of trade throughout the country. The figures 
quoted in the table given below indicate, however, that store 
cattle and sheep are dearer, but that store pigs are cheaper, 
probably in sympathy with conditions in the trade for fat pigs. 

Apart from these changes, there has been little noticeable 
alteration during the month. Poultry, after experiencing a 
dear Christmas trade, has relapsed to about the November 
level, 60 per cent, above the average pre-war prices. Eggs 
remain comparatively dear at 85 per cent, above the price in 
the corresponding month in 1911-1918, while dairy produce 
shows comparatively little change on the month; cheese is Is. 6d. 
per cwt. cheaper, but this fall is less than normally occurs at 
this season, and the index number shows an advance of 5 points. 
No appreciable improvement in hay prices can be recorded. 

The following table shows the average increases during recent 
months and in January, 1928, in the prices of the principal 
commodities:— 

PBBOEMTAaX InOBBARB AS COMPARFD WITH THE AvRRASR PrIC^ RULINQ IV 

' THE COBRE8PONDINO MONTHR OP 1911-13. 

1923. 1924. 


CoTOinodity. 

^Jan. 

S pt. 

Oct. 

Nov. 

Dec. 

Jao. 

Wheat 

33 

19 

20 

22 

33 

34 

Barley 

20 

30 

26 

25 

27 

34 

Oats. 

43 

30 

25 

24 

30 

38 

Fat cattle 

61 

45 

44 

47 

49 

56 

Fat sheep 

103 

72 

76 

77 

72 

87 

Fat pi^R 

102 

65 

48 

47 

43 

43 

Dairy cows ... 

74 

62 

61 

57 


51 

Store cattle ... 

36 

27 

27 

25 


35 

Stoie sheep ... 

105 

109 

99 

88 

— 

91 

Stoie pigs ... 

171 

95 

82 

75 

_ 

62 

EirgR. 

86 

75 

92 

92 

86 

85 

Poultry 

81 

67 

65 

58 

77 

60 

Milk. 

90 

67 

72 

75 

90 

87 

Butter 

73 

56 

61 

64 

68 

68 

Cheese 

85 

74 

76 

73 

71 

76 

Potatoes 

—1* 

75 

62 

80 

91 

129 

Ha^. 

43 

32 7 

* Decrmse. 


0 
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An interesting e:^riinent is now being conducted in Oxford- 
riiire by the County A^icnltural Committee. Borne time ago 


A Travelling 
Farriery Van. 


the Bural Industries Intelligence Bureau 
carried out a survey with regard to rural 
industries in the county of Oxford. As the 


result of the report of Mr. Elkington, the Secretary of the 
Bureau, who carried out the survey, it was decided that some 


attention should be devoted to assisting blacksmiths throughout 
the county, by demonstrating how their trade could be expanded 
in the direction of general metal and repair work, by the use of 
simple machinery. 


With the sanction of the Treasury a sum of money has now 
been provided from the Development Fund, which has enabled 
the Ministry to purchase and equip a travelling van which will 
be available for loan to different counties, Oxford having been 
selected in the first instance. The van will be in charge of the 
Farriery Instructor attached to the County Agricultural Com¬ 
mittee, who will tour from village to village with the object of 
affording instruction to as many blacksmiths as possible by means 
of the special machinery installed in the van. The photograph 
shows the interior of the van. It may be mentioned that the 
chassis is that of a 4-ton lorry, purchased at the Slough 
Depot, with a standard pattern War Office workshop body 
as used in the War. It has been specially equipped with an 
oxy-acetylene welding plant, emery grinding and drilling 
machines, lathe, work bench, and vices, and a serviceable outfit 
of small tools and accessories. Power for driving certain of the 
machines installed is supplied by a small IJ B.H.P. oil engine. 
The equipment of the vehicle has been in the hands of the Bural 


Industries Bureau, and the actual fitting up of the workshop 
has been carried out by the Government Instructional Factory for 
disabled men at Cricklewood, whose services have been available 


through the courtesy of the Ministry of Labour. 

By kind arrangement of the Manager of the factory, the van 
was inspected on 29th January by representatives of the Ministry 
of Agriculture, the War OfiSce, the Home Office, Board of Trade, 
Development Commission, the National Master Farriers’ and 


Blacksmiths’ Association, the Bureau, and the Press. The 
Director of Agriculture for Oxfordshire and the county farriery 
instructor were also present. All expressed themselves as highly 
satisfied with the equipment of the van. 

The van will start its tour in Oxfordshire at an early date. 
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AGRICULTURAL POLICY OF THE 
GOVERNMENT. 

In his statement in the House of Commons on 12th Feb¬ 
ruary, the Prime Minister referred to agricuitiue as follows:— 

We come to agriculture. In agriculture we have a subject 
of the most pressmg national interest. I have not shared 
the views of the agnculturist who said the industry was on its 
last legs. There is plenty of evidence to show'that is not the 
case. A great fault committed by those fellow-citizens of ours 
who are always telling us they are on the brink of rtiin is 
that they always live from season to season. When a good 
season comes they say nothing about it. When a bad season 
comes all they do is to produce to their own minds and to us 
the figures of the bad season and try to convince us that that 
is a normal and average condition of the industry in which they 
are engaged. Far from it! There is not the least doubt about 
it that even now careful book-keeping on the part of large 
numbers of farmers does not exist, and one of the services 
now being given by the Ministry of Agriculture to the farming 
industry is to supply them with professional gentlemen who 
can tell them how to keep books and accounts with sufi&cient 
accuracy to enable them to see how their business goes from 
year to year. There are some other schemes that must receive 
immediate attention. 

There is, for instance, the question of rating—^not necessarily 
agricultural rating, but the whole question of rating. Govern¬ 
ment after Government has promised to deal with this subject, 
and I have not the least doubt has tried to deal with it, but 
has failed to do it. The Labour Government is going to make 
an attempt. The whole question of rating is due for revision, 
not for farmers, but for everybody. The Government proposes 
to bend its attention to this subject and hopes, with a fair 
amount of luck—before it will be time for it to leave these 
benches and either transfer to those opposite or go to the 
country—it will have produced its scheme for readjustment and 
reform. No interest in the country would benefit more from 
a rating based on scientific principles than the agriculturist, 
the farmer who is fanning his land, and who is not going to 
be charged with rates for improvements upon it. 

So far as we are concerned we shall not touch tariffs nor 
bounties. Both tariffs and bounties are wrong. They only 
help to encourage inefficiency. They induce the towns to 
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regard agriculture as something that preys upon them. They 
eannot be confined to agriculture and agricultural produce alone. 
Bounties in particular, and also tariffs—but bounties in par* 
ticular, must be attended by an oppressive control, for no 
Government in its senses would ever make large presents of 
public money to an industry and then say to that industry: 
“ You can carry on your work in any way you like.” Control 
of the most definite, detailed, and most oppressive kind must 
accompany any system of bounties given to farmers. I am 
perfectly certain that, under these circumstances, farmers 
would not agree to it. 

What agriculture requires is a stimulus to fight its own 
battle. I was talking to an eminent agriculturist only the 
other day and a remark he made to me was this: “If we 
could get all our agriculturists to farm as efficiently as the 
20 or 25 per cent, at the top there would be very little agri- 
eultural problem in this country.” That is the spirit and the 
line upon which the Government propose to work, and, there¬ 
fore, we select co-operation as the best means for aiding, 
developing, and stimulating the agricultural industry. 

The Government propose to support, either by loans or by 
guarantees, co-operative enterprises controlled by the agri¬ 
cultural community, organised and directed mainly to deal 
with agricultural produce, the buying of the raw materials, 
seeds, manure, the buying of implements of cultivation, the 
supplying of markets, and all those processes necessary to make 
agriculture a paying and prosperous concern in this country. 
The Government feel perfectly convinced that all extraneous 
aids to agriculture are only likely to result in a further deteriora¬ 
tion of the agricultural mind, and an increased tendency and 
process on the part of farmers to trust to the power of the 
State and their influence in Parliament to get doles from the 
public purse, instead of solving their own problems by applying 
their own energy. The organisation of farmers’ co-operative 
enterprises by farmers working as a function of the community, 
founded, encouraged, extended by State credit is a form of 
individualism which the founders and the deffinders of in¬ 
dividualism would not know from Socialism. 

In connection with the idea of stimulus, the Government 
propose to set up again the Wages Boards. In some parts we 
are informed wages are again falling below the 26s. a week 
minimum. How any farmer can imagine that he is going 
to get value from a labourer whose income in these,times is 
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under 258. a week I do not understand. [An Hon. MmcBBit: 
“He does not!’’] Well, if he does not, the stimulus to 
compel him to regard labour as the first charge on industry 
will enormously improve him as a farmer and increase the 
efficient cultivation of his land. There is nothing that is more 
uneconomical, even on bad land, than sweated labour, and by 
the re-establishment of Wages Boards, which will work in dis¬ 
tricts, we will create a stimulus which, instead of being more 
hampering to the farmer, will compel the farnier to use more 
efficient expedients than he has used hitherto in order to make 
good use of his labour and land. The whole point is this— 
and this is the general idea of the Government—that until we 
get the farming community stimulated to organise itself and 
to function as it has done, in Denmark, for instance, then 
nothing else is going to be of real and substantial benefit to the 
agricultural community of this country. 

CO-OPERATIVE LIVESTOCK MAR¬ 
KETING IN THE UNITED STATES. 

Since the end of the War, great progress has been made in 
the United States by livestock producers in the development of 
co-operative agencies, known as “ shipping associations,’’ for 
the purpose of replacing the ordinary Wyer in the business of 
forwarding livestock to market. 

These co-operative associations were primarily brought 'nto 
being in consequence of the operating margins of stock dealers 
being considered excessive. The first associations of the kind 
Ttere formed as far back as 1B72, but it was not until 1916. in 
the middle of the War, that the movement began to assume large 
proportions. At the present time, there are said to be as many 
as 8,800 of these “ shipping associations ’’ in the United States. 

The early organisations of this kind were formed as part of 
what was known as the Granger movement, and were followed 
by associations such as the Goodlettsville Lamb Club—a co¬ 
operative agency which graded and pooled lambs and wool, and 
sold them by auction. When favourable bids were not secured, 
the club shipped its products to central markets. This club has 
continued to operate since 1877, and a number of similar clubs 
have been organised in recent years on the same lines. In 1908 
a “ shipping association ’’ at Lichfield, Minnesota, was inaugu¬ 
rated, and proved to be the beginning of a wide developm^t in 
the co-(^rative selling of livestock in that district. 
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The year 1916 saw a very rapid rise in the general price level 
in the United States, and stock producers experienced an un¬ 
willingness on the part of local buyers to follow the rising markets, 
and to give an adequate price for animals, and they, accordingly, 
fell back on organising co-operative machinery to replace them. 

This resulted in the formation of a large number of livestock 
shipping associations. The scope of these associations is small, 
since they do not attempt more than the assembling of livestock 
in car-loads at country points, and forwarding it to central 
markets. Moreover, they have adopted the principle of co-opera¬ 
tion only to a small extent. There is usually no pooling either 
of produce or profits, all receipts, after the cost of transport and 
handling have been paid, going to the owners of the stock. 
What success has been achieved by these societies is due pri¬ 
marily to the fact that they have been able to work on a narrower 
margin than the ordinary buyer, and it is claimed that in this 
way they have succeeded in substantially reducing the costs of 
marketing and distribution 

A more important co-operative movement in connection with 
livestock is the formation of commission agencies, the genesis 
of which may be roughly described as follows :— 

During the nineteenth century, there was a gradual concen¬ 
tration of the meat packing industry in Chicago, and along with 
this development. Chicago became the central livestock market, 
and tended largely to govern prices in other markets. In a 
similar way, the large meat packing firms have come to dominate 
the packing industry, and to handle the bulk of the meat slaugh¬ 
tered at the principal markets. 

Originally, the packers bought, direct from the owners, or 
from country buyers. The practice gradually grew up, however, 
for expert salesmen to act on behalf of those who knew little of 
livestock values, and from this, the livestock commission busi¬ 
ness was developed. Commission merchants at each market are 
organised into fairly close associations or exchanges, and these 
exchanges, in the course of time, became powerful enough to 
exclude from the market all business except that which passed 
through the hands of recognised commission agents. 

Attempts on the part of producers to organise co-operative 
selling agencies of their own, met with little success until 1910, 
largely on account of the strong opposition of the livestock ex¬ 
changes. Since that year, however, co-operative commiss'on 
associations have progressed very rapidly, and on 1st J»nnary, 
192S. such agencies are stated to have l^n established in th'r- 
teen of the principal livestock markets in the United Staies. 
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An important example of a co-operative commission agency is 
afforded by the Farmers’ Union Iiivestock Commission. It was 
started by the Nebraska Farmers’ Union, and the plan wae to 
operate a livestock selling agency on the Sonth Omaha market, 
without capital stock, which would charge the prevailing com¬ 
mission rate, and at the end of each year would pay all profits 
to shippers in the form of a “ patronage dividend.” An applica¬ 
tion by this organisation to the South Omaha Exchange was. as 
might have been expected, rejected. But the Commission started 
business independently, and after operating for some months at 
a loss, it eventually secured a considerable amount of business. 
At the end of the &st year, the Commission handled over 2,000 
car-loads, during the second year over .'5,000, and in 1921 the 
business had increased to 7,700 car-loads. 

Following upon the success of this agency, the Nebraska 
Farmers’ Union organised similar bodies elsewhere, and were 
responsible for setting up three livestock selling agencies 
organised as joint stock companies. 

One of the most remarkable of the co-operative livestock 
oigam’sations is that developed at St. Paul’s. The Central Co¬ 
operative Commission Association established at this market 
differed from other ventures of a similar character, in being 
founded upon local livestock shipping associations. Over 200 
livestock shipping associations had become members of the 
Central Association at the time it started selling operations in 
1921. The growth of this organisation was remarkable. Start¬ 
ing in August, 1921, by December it had received over 4.000 
car-loads, and had become the chief agency in the market.' Tn 
August, 1922. its business had amounted to approximately 
13,000 car-loads, and the value of the animals sold during the 
preceding year amounted to over 17.000,000 dollars. The A'^so- 
ciation’s chief sncoess was, however, in the great saving effected 
for shippers. Not only did it charge a rate of commission *>5 per 
cent, lower than the other exchange firms, but it made large 
profits which were distributed amongst its members in the form 
of patronage dividends. The total savings in commission alone, 
including both the 25 per cent, lower rate and the surplus 
trading profits distributed as dividend for the year 1922, were 
stated to be as much as 00 per cent. 

By reason of its prominent position in the 8t. Paul’s Livestock 
Market, this association succeeded in securing during 1922 a 
measurable degree of stabilisation of livestock prices in this 
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market. To quote Mr. Steen,* “ In former years, St. Paul’s 
quotations fluctuated more violently than did other markets, but 
beginning about the time the Oentralf reached the 25 per cent, 
stage the market lost many of its former wild antics. It was 
poshed op closer to Chicago hog prices than had been the case 
for years, and remained there all spring and summer, with the 
diflerence that its fluctuations were less violent. The net advan¬ 
tage to producers from this stabilisation is great; the heavy runs 
of livestock are nearly all accompanied by lower prices, while 
the market is usually rather bare when sharp advances occur.” 

It remains to consider how far the principle known in the 
United States as “ orderly marketing ” or ” merchandising,” 
has been applied to the sale of livestock. In this connection, 
the most important development has been in the organisation 
of the National Livestock Producers’ Association, and its afiSli- 
ated commission associations, under the auspices of the Ameri¬ 
can Farm Bureau Federation. 

The movement was initiated in 1920, when a National 
Livestock Conference was held in Chicago. The Conference 
recommended the appointment by the American Farm Bureau 
Federation of a Committee of Fifteen, to develop plane for the 
co-operative marketing of livestock. This committee produced 
a scheme which was approved by a National Conference of 
Livestock Organisations in Chicago, in November, 1921. based 
on the following points:— 

1. The formation of co-operative commission associations at 

each of the principal terminal’ livestock markets, each 
with subsidiary ” stocker and feeder companies ”: these 
associations to be based both on individual membership 
of producers, and on membership of shipping associations. 

2. The general development of co-operative livestock shipping 

associations along lines approved by the chief &rm 
organisations in each State. 

8. The organisation of the National Livestock Producers’ 
Association as an overhead supervising agency, charged 
with the duty of perfecting an orderly flow of Uvestoek to 
market. 

In other words, this committee recommended the federation of 
Commission Agencies for the purpose of securing orderly 
marketing and the stabilisation of market prices, on the lines 

♦ "Co-operative Marketinsr. The Golden Rule in Agriculture/* by Herman 
Steen, from which most of the facts in this article have been drawn. 

t ».€.—The Central Co-operative Commisaion Association. 

B 



1096 


Co-OPBBATIVB LiVBSTOOK MaBKBTINO. ' 


[Mab., 


which had proved so sucoessfal in other braachee of co-operative 
marketing in the United States (see article in this Journal for 
January, 1924). The first efforts were directed towards the 
organisation of commission associations, and six of these were 
established in different livestock markets during 1922. In each 
case they developed rapidly until they became the chief agencies 
in their respective markets. All these commission agencies are 
organised according to a uniform plan. They are non-stock and 
non-profit associations. Membership fees are charged for each 
livestock shipping association, and the affiliation of a shipping 
association automatically makes each individual farmer a 
member of the commission association and the National Associa¬ 
tion, without additional fees. There is no contract, though it is 
assumed that no shipping agency would join it unless it expected 
to consign most or all of its stock to the commission association. 
The commission associations handle non-members’ stock in the 
same way as members’, except that, in such cases, no patronage 
dividends are paid. Each commission association has a sub¬ 
sidiary organisation which makes purchases of “ Stockers and 
feeders ” on order, buying wherever it can to the best advan¬ 
tage. The commission association is governed by a board of 
seven or more directors which supervises its activities, while 
the National 4s8ociation has a board of nine directors, to which 
is added a representative from each terminal association as is 
organised, the headquarters of the National Association beins in 
Chicago. 

0 

Up to the present, the development under this National Asso¬ 
ciation has obviously not proceeded far enough to bring about 
an effective control over the movement of livestock to market, 
but the important point is that it has formed an organisation on 
the now well-established principles of co-operative marketing in 
America, which, when developed on a larger scale, will give to 
producers greater powers of controlling the marketing of their 
produce, and preventing undue fluctuation in livestock prices. 
At the moment it is clear that producers are only taking the 
first steps in co-operative livestock marketing. There would 
seem, however, to every reason to expect a rapid development 
of the movement on the lines laid down by the Committee of 
Fifteen. 
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LUCERNE. 

Pbofbssob R. G. Staplbdon, M.A., and Bhoda Jones, B.A., 
Wehh Plant Breeding Station, Aberystwyth. 

Luobbne or Alfalfa (Medicago sativa et spp.) is a native of 
south-west Asia, wild forms also occurring in China and Siberia. 
It has been recognised since ancient days as a valuable fodder 
plant, and is now grown for “ green fodder ” and hay in most 
parts of the world—in some countries on an extensive scale. 

In 1885 the area under Lucerne in England and Wales was 
18,954 acres, by 1894 it had increased to 20,000 acres, during 
the ten-year period, 1894-1004, the area rose to 55,700, and by 
1918 it had further advanced to 57,278 acres, and in 1923 to 
57,900 acres. 

Lucerne is chiefly grown in the eastern, south-eastern and 
midland counties of England, the only western counties growing 
appreciable amounts being Gloucestershire, Wiltshire, Hereford¬ 
shire, Shropshire and Glamorganshire in Wales, not one of these 
counties, however, contributing as much as 1,000 acres to the 
total area. 

The restricted area on which Lucerne is grown in this country, 
although largely due to soil and climatic conditions, is probably 
also in part due to a lack of appreciation of the many and 
important uses to which the crop can be put. 

Value as Green Fodder. —^Perhaps the outstanding merit of 
Lucerne is that, given favourable conditions and proper care, it 
has the ability to remain productive over a greater number of 
years and to produce a larger bulk of nutritive fodder per annum 
than any forage plant in general use. Thus on leys in Sweden 
Lucerne has given an average of 15 tons of green fodder per 
annum over a six-year period, and in this country and elsewhere 
leys are frequently competent to remain fully productive for ten 
years or even longer. 

An important advantage of Lucerne is its ability to remain 
productive under conditions of drought, in which respect it far 
surpasses red clover. Thus in a dry year the total ‘yield from a 
Lucerne ley cut three times may 1^ more than double that 
from a red clover ley, while in a wet year the red clover may 
give slightly the heavier crop. 

Lucerne has long been recognised as a fodder of particularly 
high feeding value. Feeding experiments conduct^ for milk 
production at Wooster, Ohio, have shown that Lucerne a][q>ears 

b2 
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to be a better appetizer than red clover, bat if samples hay of 
red clover and Lucerne are of equal quality they are about of 
equal value for milk production; the superiority of Lucerne over 
red clover appears to tom not so much on its undoubted higher 
protein content as upon the greater bulk that can be produced 
per acre over a number of years.* 

An important point in favour of Lucerne is, coarse, its 
general utility—serving alike for the production of hay, silage 
and soiling. 

In recent times it has come to be regarded as an excellent 
feed for pigs, while it has long been recognised as an admirable 
feed for horses, Bodwell in 1842 advising every farmer who can 
grow Lucerne to devote an acre of the crop to every four hwses.t 

In this country the view is generally held that Lucerne is not 
suitable for pasturage—thus at the Ministry’s farm at Methwold 
it has been found, no matter what precautions are taken, that 
there is grave risk of the animals becoming “ bloated.” It 
should be remarked, however, that Lucerne is largely used for 
grazing in the Argentine, and an interesting account is given by 
McGillivray of successful pasturage in North Canterbury, New 
Zealand, by sheep.J 

The beneficial effect of a good Lucerne stand oh the subsequent 
fertility of the land is a further consideration not to be overlooked, 
and has been well shown by experiments conducted at Rothamsted 
and in North America and elsewhere.§ 

Varieties and Hationalities. —Lucerne as ordinarily under¬ 
stood in this country' is the blue-flowered species {Medicago 
sativa) which is a tall (about feet), erect, many-branched 
'perennial with a deeply-penetrating tap-root. The yellow- 
flowered species (M. falcata) has a more branched and spreading 
habit, a less deep-going and more spreading root system, does 
not as a rule set seed as freely as ordinary Lucerne, and, largely 
in consequence of this last defect, can at present hardly be 
regarded as an important commercial commodity. A number 
of varieties also occur which are hybrids, having originated from 
crosses between M. sativa and M. falcata. 

*See Hayden, C. C.: “Clover or Alfalfa for Milk Prodnction," Ohio Agri¬ 
cultural Esperimental Station, Bull. No. 327, 1918. 

t Bodwell, J.: “ On the Cultivation of Lucerne,” Jour. Royal Agr. Soc., 
Eng., Vol. Ill, 1842, p. 239. 

1 Mo. Oillivray, R.: “Paeturing Lucerne.” New Zealand Journal of 
Agncnltnre, Vol. XXII, 1921, p. 93. 

§ See, e.g. Report for 191^20: Rothamsted Experimental Station. See 
Bu&m, B.Q.' “ Alfalfa aa a Fertiliser,” Wyoming Agri. Exp. Station, Boll. 
No. 43,1900. 
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The varieties and nationalities have been extenrively studied 
by Witte and others in Sweden, and by Oakley and Westover 
and others in America, and it is only necessary here briefly to 
refer to those which appear to be suitable for use in this country.* 

Provence, Spanish, Italian and Hungarian ,—Trials conducted 
over a seven-year period by Messrs. Sutton and Sons of Bead¬ 
ing, f have shown Provence superior to Spanish and Italian as 
100 is to 95.8 and 90.4 respectively; while at Aberystwyth 
Provence compared to Italian as 100 to 60- These trials con¬ 
firm the view generally held that of the ordinary European 
nationalities of Lucerne grown in this country Provence is the 
most reliable. 

Hungarian Lucerne has, however, done very well in Sweden, 
and is stated by Elofson to be the best of the ordinary types 
for use in that country, giving yields of 20 or 30 per cent, 
higher than French, Spanish or Italian. In view of the fact 
that so many Swedish varieties of oats succeed well in Britain 
it would seem therefore that Hungarian Lucerne deseiv^es 
extended trial. 

American and Turkestan .—These nationalities are largely 
grown in America and have been tried from time to time in this 
country. Messrs. Sutton’s trials appear to indicate, however, 
that they are not at all well suited to our conditions. 

Orimm .—This is the best known variety of the hybrid (often 
known as variegated) Lucernes. Extensive trials conducted in 
the States since 1905 have shown true Grimm to be one of the 
hardiest of Lucernes in so far as resistance to winter killing by 
frost is concerned, and it is now extensively grown in Minnesota, 
Montana, Idaho and the Dakotas.^ 

* For important details as to varieties and nationalities see the following 
papers:— 

‘'^itte, Hernfrid : “ Bllduzernodling/' Goteborg, 1912. 

Witte, Hernfrid : Anierikanska bl^luzern staniraar, Grimm ocb Cossack 
»dd forsok i Sverige,” Sveriges Utsadesforenings Tidskrift, 1922, p. 267. 

Elofson, A.: Anbau und Pflege der Luzerne,” Jabrbuch der dent. Land. 
Gesellschaf t, Vol. 35, 1920, p. 1. 

Oakley, R. A. and Westover, H. L.: Commercial Vai'ieties of Alfalfa,** 
United States Department of Agnculture, Farmers* Bulletin No. 757, 1916. 

t See Sutton*B Farmers* Tear Book and Graziers* Manual for 1921. 

X For further particulars as to Grimm and other variegated Lucernes ^e 
the following papers ;— 

Brand, C. J.: Grimm Alfalfa and its Utilization in the North-west,*' 
U.S. Department of Agriculture, Bureau of Plant Industry*, Bull. 
No. 209, 1911. 

Westgate, J.M.: “Variegated Alfalfa,** U.S. Department of Agri., Bureau 
of Plant Industry, Bull. No. 169, 1910. 

Oakley, K. A.: “The Seed Supp^ of the Nation^** Separate from Tear 
Brok, U.8. Dept of Agri.. 19lf, No. 767. 

Witte, “ Amerikanid:a..,......*^ 1922, loo. cit. 




1102 


Lvcbbnb. 


[Ma£., 


Becently, renewed attention has been given to the variegated 
Lucernes in Europe, and Witte states, as the result of trials 
conducted at Svaldf, that genuine Grimm is quite comparable 
with Hungarian at any rate in first and second year leys (the 
duration of his trials at the time of reporting), and that should 
it prove to be persistent it might be presumed to be suitable 
for those parts of Sweden where often only two cuts can be 
made. Witte’s data show that Grimm has out-yielded Hun¬ 
garian in gross yield from six cuts in two years in the propor¬ 
tion of 100 to 98, whilst Hungarian has out-yielded Grimm 
in the sum of the third cuts only for each year in the proportion 
of 100 to 78. It is very significant that in Sutton’s trials 
above referred to, over a seven-year period Grimm has yielded 
as heavily as Provence, and lo find that Provence has shown 
to the best advantage during the first three years, but that in 
the seventh year Grimm has given decidedly the heaviest yield. 

An indication of the hardiness of Grimm in comparison with 
Provence has been obtained from the Aberystwyth trials. In 
the ca.se of a trial of Lucerne sown in drills in 1921 certain 
drills were cut monthly during 1922, and for the five months 
May-September the gross yield of these five cuts given by 
Provence was tvdce as great as that given by Grimm. The 
same drills were again cut monthly for the five months Apiril- 
Auguet, in 1928 (second harvest year) when the 3 n€ld 8 were 
in favour of Grimm in the proportion of 100 to 8l, thus showing 
that Grimm had resisted this severe treatment better than 
Provence to a remarkable degree 

It would appear from the above facts that Grimm is a 
'variety that should be further tested in this country particu¬ 
larly in districts where it is diflBcult to establish a long-duration 
Lucerne ley, and in cases when it is not desired or practicable 
to take more than two or three cuts in any one season. 

Selection of Field. —To succeed well. Lucerne requires fertile 
conditions. The soil, and perhaps to a greater extent the 
subsoil, should be suitable. It does best on clayey or sandy 
loam of good depth—^with a well-aerated subsoil. Lucerne 
can only be grown successfully bn stiff clay if this is well 
drained. 

Lucerne requires a fairly high proportion of lime in the 
soil, since it is a plant which appears to make greater demands 

* It is evident from inventig:atione In progress at Aberystywth with various 
herbage plants that ability to withstand severe and oft-repeated cutting affords 
a ^’aluabl6 indioatiou of a plant's ability to persist 
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on this Bubstance than most other crops—consequently, lime, 
as such, is necessary to Lucerne, irrespective of its ame¬ 
liorating influence on soil acidity and soil condition. 

Particularly in regions of high rainfall fields with a sufficient 
slope to assist the carrying away of surface water should be 
selected for this crop, any approach to stagnant conditions 
being highly detrimental. 

Warmth is essential, more particularly when the general 
conditions are not favourable. During the seeding year 
especially, Lucerne tends to bom during the late autumn and 
is at all times a sensitive plant when growth commences in the 
spring. Witte* recommends the selection of fields sloping 
towards the south, and they should be so situated as to be 
sheltered as far as possible from the prevailing winds. The 
necessity for shelter and at least a comparatively deep soil 
has been demonstrated by the trials at Aberystwyth. On 
exposed fields it was only possible to establish very poor stands 
and these burned badly in the autumn and again in the spring, 
not assuming a healthy green colour until the summer was far 
advanced. The importance of exercising care in the selection 
of a field needs to be emphasised, for this is a factor which 
may make the whole difference between success and failure, 
particularly to the man vho desires to grow a small area only 
in a non-Lucerne district. 

Preparation - of the Soil. —Lucerne may follow almost any 
crop, while in parts of New Zealand excellent results have 
been obtained by sowing as a first crop on virgin land, A 
suec^essful Essex practice is to sow in July (without a nurse 
crop) after a bare fallow. 

The essence of soil preparation is to clean the land 
thoroughly, destroy all weed seedlings and provide a settled 
soil with a good surface tilth for the seed bed. 

Manures and Inoculation. —^Elofsont states that provided 
the situation is warm and sheltered. Lucerne can be grown 
successfully on soils naturally deficient in lime when adequate 
dressings of this substance have been applied.. The first 
essential, therefore, on all non-calcareous soils is to attend to 
the liming of the field. The fact that an excellent stand of 
Lucerne (sown in spaced drills) has been obtained at Aberyst- 
wv’th on a fairly sheltered comer which had been limed heavily 
the year previous to sowing, while only poor stands (sown 

•See Witte, “ Blaluaeniodling"... too. eit. 
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broadcast, in narrow and in spaced diiUs) have been obtained 
in the case of trials sown without lime, is probably not without 
significance in this connecti(ni. 

There can be little doubt that on many 'soils a complete 
absence of a proper strain of nodule-forming bacterium con¬ 
stitutes an important limiting factor to successful Lucerne 
cultivation. Trials conducted by Wright in the West of Scot¬ 
land (1905-1909),* using a culture provided by Dr. Hiltner, 
Munich, + gave the following results over a five-year period :— 
Untreated Plot 100 = average per annum. 

Nitrate of Soda Plot 128 = ,, ,, ,, 

Inoculated Plot 180 = ,, ,, ,, 

More recently, trials conducted by the Scottish Society for 
Research in Plant Breeding have also shown the benefits 
from inoenlation in a very striking manner.* 

Trials conducted in America and in Sweden have also shown 
the benefits that may on occasion be derived by inoculation 
with artificial cultures, provided these are obtained from a 
reliable laboratory and used strictly in accordance with the 
instructions accompanying them. 

A method of inoculation largely practised, and one which in 
many cases has given better results than artificial cultures, 
has been the spreading of soil taken from a field which has 
maintained a good Lucerne ley. The soil to be used should be 
obtained just before it is required and on a cloudy day; it must 
not be allowed to dry in transit; a quantity of about 600 lb. 
of soil per acre is recommended: and it should be harrowed in 
immediately after distribution. 

Oakley and Westover state (1922) that in some recent experi¬ 
ments good results have been obtained by sowing equal quanti¬ 
ties of soil and seed together. This method obviates the necessity 
of distributing large quantities of soil over a field, this being of 
course a somewhat costly operation. 

In general farmers who propose to grow Lucerne for the fii’st 
time in non-Luceme districts are recommended to employ 
artificial cultures, but when a satisfactory first stand has been 
obtdned re-inoculation from field to field by the soil method 
should thereafter become a regular practice. 

*8ee Wriabt, B. Patrick ; “ Experiinent on the Cultivation of Lucerne in 
Scotland: EiFectB of Inoculation,” The West of Scotland Agr. CoUege, Bull. 
No. 68,1910 

t The Culture was mixed with dry sand and distributed over the surface of 
the soil. 

I See Report 1923, p. .83-34. 
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It should not, however, be assumed that inoculation is always 
necessary, or that inoculation is alone sufficient to ensure a 
good crop of Lucerne. Thus, extensive trials conducted by the 
Ministry in 1920 hnd 1921 did not indicate marked benefits from 
inoculation, while Wifght’s trials previously referred to showed 
that nitrate of soda gave results but little less satisfactory than 
inoculation. 

Trials conducted by Ward in New Zealand and by Amy and 
Thatcher at Minnesota, U.S.A., are of interest in this connec¬ 
tion. The following comparative statement is based on data 
presented by these authors. 

At Minnesota (U.S.A.) In Canterbury {N.Z.) 


No treatment . 

. 100 

No treatment . 

100 

Soil from Lucerne Field alone.. 

. 109 

Soil from Lucerne Field alone 

182 

Soil plus lime. 

. 113 

Soil plus superphosphate 

324 

Lime alone . 

. 108 

Superphosphate alone. 

188 


It will be noted that at Minnesota, inoculation alone and lime 
alone have had about equally good results, while in Canterbury 
the same has been true of inoculation alone and superphosphate 
alone, while at both centres the greatest benefits have been 
derived from the combination of the two treatments. It is thus 
evident that inoculation is not to be regarded as a self sufficient 
aid to productivity, but as an addition to the better known and 
more ordinary methods of liming and application of manures.* 

Lucerne, like red clover, responds freely to farmyard manure, 
which is perhaps best applied to the crop immediately preceding 
a Lucerne ley. Thus in the case of manorial trials reported upon 
by the Harper Adams Agricultural College in 1912 the plot treated 
with farmyard manure (10 tons) had outyielded all combinations 
of artificials. An exhaustive series of trials conducted in 
Missouri, U.S.A., showed good results from farmyard manure 
in 86 per cent, of the cases where a satisfactory stand of Lucerne 

* Tlie following papers have been referred to or are of special interest in 
ooniieotion with inoculation:— 

Oakley, B. A. and Westover, H. Q.: “ How to grow Lucerne,” U.S. Dept. 
Agr., Farmers’ Bull. No. 1283. 

Arny, A. C. and Thatcher, R. W.: The Effect of Different Uethods of 
Inoculation on the Yield and Protein Content of Alfalfa and Sweot 
Clover,” Jour. Am. Soc. A^n., Vol. 7,1916, p. 172. 

Arny, A C. and MoOinnis, F. W.: “ Methods of Applying Inoculated 
Soil to the Seeds of Leguminous Crma,” ihid Yol. 13,1921, p. 289. 

Ward, F. E.; “ Some Recent Lucerne Experiments in Canterbury,” New 
Zealand Jour. Agr., Vol. 24,1922, p. 226. 
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had been obtained.* At Saxmundham, farmyard manure has 
also given good results—^but has not been responsible' for snch 
heavy yields as a combination of superphosphate and muriate 
of potash. On poor fields, nitrate of soda in small amount is 
recommended by Swedish investigators, as this helps the plants 
to establish themselves and assists them until the nodules have 
been developed; liquid manure applied before sowing is also 
recommended by Witte. At Saxmundham nitrate of soda has 
not justified itself on established leys. Dyer, however, con¬ 
ducting trials near Tonbridge (1897-19011 obtained excellent 
results by the addition of nitrate of soda to dressings containing 
phosphates and potash.f Nitrogenous manures should not be 
used on good land as they encourage the development of weeds, 
and especially of rcHigh-stalked meadow grass and Poa annva. 

The most essential manurial ingredient is usually phosphoric 
acid, which may be applied in the form of basic slag or of super¬ 
phosphate, as may be convenient. Since Lucerne is usually 
removed from the field either as hay or green forage, potash 
should always be supplied. Fields left down for a number of 
years should receive from time to time top dressings of phos¬ 
phoric and potassic manures. Prom trials conducted at two 
centres in East Suffolk it would appear that a dressing of 2 cwt. 
of superphosphate and 1 cwt. of muriate of potash may be 
regarded as an application which may be profitably employed,* 
this dressing having increased the average yield from 25 cwt. 
of hay (on the unmanured plot) to 68 cwt. per acre, over the 
period 1908-8. More recent trials in New South Wales have 
also shown the heaviest yields to be from top dressings of 1 cwt. 
'of superphosphate and ^ cwt. of sulphate of potash, and it is 
concluded that about 1 cwt. of superphosphate per acre per 
annum is sufficient for the plant’s needs after an initial dress¬ 
ing. and that potash generally enters into the fertiliser require¬ 
ments of Lucerne.§ 


♦University of Missouri. Agri. Expt. Station, Bulletin No. 106. 
t Dyer, Bernard : “ On Lucerne ” Trans. High, and Agr. 8oo. of Scotland, 
page 5, Vol. XIV, 1922. e . e . 

t See Report of East Suffolk Education Committee for 1913. 

§ Little, G. G., Lucerne Top Dressing Experiments (1913-16) Agri. Gazette 
of New South Wales, XXIV, 1928, p. 37. 
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CULTIVATION OF TURNIPS, SWEDES, 
AND KOHL RABI.’^ 

J. B. Bond, M.Sc., 

County Agricultural Organiser for Derbyshire. 

• 

Yield Per Acre. —^In most of the northern and western 
counties a yield of 20 to 25 tons per acre is only a normal 
result of ordinary good farming: in such a crop the individusd 
“ bulbs ” weigh about‘2 lb. The average yield over the whole 
of England during the ten years ended 1922, however, is 
officially recorded as 12.1 tons—about half a crop. In the 
eastern and the inland southern counties, natural conditions 
make the production of heavy turnip crops comparatively 
difficult, and once or twice in every decade there is a partial 
failure in many localities. 

Difficulties in Turnip Cultivation. —^In districts with high 
summer temperature, low rainfall and little dew formation 
during the growing season, turnip cultivation is risky on both 
light and heavy soils. The main risks are the following:— 

1 . Owing to dry conditions at sowing time, it is difficult 
to secure a plant: the seed may germinate very slowly and 
irregularly and the “fly” may destroy successive sowings, 
the result being that the growing period left is too short for 
the production of a full crop. 

2. Dry weather in the latter part of summer, especially 
after leafy growth in the earlier portion, may bring on an 
attack of mildew. 

8. On soured and infected land the crop may be attacked 
by finger-and-toe disease. 

Where conditions are too hot and dry for successful turnip 
cultivation and mangolds do not meet the purposes intended, 
the suitability of kohl rabi should be considered. 

In the moist cool conditions of coastal and northern counties 
and high-lying western districts, bad germination, “fly” and 
mildew troubles are not commonly met with. .Moreover, the 
crop may be sown comparatively early, and it continues to grow 
far into the winter. The main difficulties under these con¬ 
ditions, besides finger-and-toe, are the following:— 

1. Hand hoeing and singling may clash with hay-making 
(^rations. 

*8ee “ Turnips, Stesdes and Kohl Rabi for Stock Feeding," by J. R. Bond. 
This Journal, February, 1924. 
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2 . Continaous wet weather in early summer may enable 
the weeds to survive the hoe till the crop is too far advanced 
for further attempts at cleaning, the result being a dirty 
fallow and a poor root crop. 

8 . Wet weather in autumn may cause difidculties in har¬ 
vesting the crop. • 

With a crop so much influenced by weather conditions as is 
the turnip, there can be no recipe for certain success. Never¬ 
theless, as observation of results in practice shows, the risks 
of failure and disease can be considerably reduced by good 
management. Although in dairying and perhaps in cattle 
rearing the maximum practicable acreage should be devoted to 
root crops, it is better to cultivate a small area thoroughly 
than to attempt a larger acreage than can be effectively 
managed. 

Autumn Tillage. —Turnips do best on a tilth that has been 
deeply worked and aerated a considerable time before sowing; 
but their predominant requirement is a sufficient and regular 
supply of moisture. Summer rains are proverbially beneficial 
to this crop; they are, however, insufficient to supply all the 
moisture necessary for a full yield. There is indeed a poor 
prospect and great risk of failure if at the time of sowing 
the soil is dry and there is no moisture reserve in the subsoil. 

Autumn ploughing facilitates the admission of the winter 
rains into the subsoil, which should be capable of retaining a 
portion and during the following summer allowing it to pass 
upwards for the use of the crop. For autumn work the 
common plough may be preferred to the digger, as the broken 
furrow turned by the latter is apt to run together and hinder 
both percolation and aeration. In either case, the use of the 
large skim coulter is commendable when ploughing stubbles 
that have not been cleaned. 

Autumn cleaning is desirable, as it conduces to a better 
conservation of moisture in spring; but the limitations imposed 
by soil and weather conditions, and the demands of other 
necessary work in autumn, usually cause the cleaning of the 
land for turnips to be deferred till spring. In some cases 
better advantage might be taken of the workable oonditimi 
in which stubbles are usually found immediately after com 
cutting and before they have become hardened by subsequent 
dryipg. 

On heavy soils the land should be ridged up in autumn 
and the ridges split back once or twice during the winter. 
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Preferably the weeds should first have been eradicated, but 
in any case—even where the crop is to be sown on the flat— 
the superior tilth obtainable by winter ridging is a valuable 
factor in root cultivation on heavy soils. 

Winter or Spring Manuring. —^Experiments have failed to 
show the absolute superiority of either winter or spring applica¬ 
tion of the yard manure. Well-rotted manure applied in 
the ridges immediately before sowing gives excellent—^perhaps 
the best—^results in good turnip districts, provided that care 
is taken to avoid long exposure and drying of the ridges or 
manure before the latter is covered in. Where only a light 
dressing of yard manure is available, it is probably best applied 
in the ridges. Heavy dressings of long manure applied late 
in spring are apt to make soil-conditions too open for success, 
especially in dry districts. 

It is obvious that application of the manure in advance saves 
time and reduces the pressure of work at a busy season; it 
also allows of cultivation on the flat, where moisture conditions 
favour this method; and it permits ridge drilling without the 
necessity of splitting the ridges at sowing time. When the 
land is dry enough in February, this is a good month to apply 
and cover the manure, as it will be sufficiently decayed to 
allow of cleaning operations at the proper time. 

Spring Cultivations. —^Where the turnip break receives no 
attention whatever between the ploughing in autumn or winter 
and the preparation of the seed bed in May, the likelihood 
of success is diminished. If the land has not been winter 
ridged, it should be cross ploughed when in a fit condition 
during February or early March, the effect being to deepen 
the layer of mellow aerated soil and to prevent excessive loss 
of moisture from the subsoil. Generally this work is best 
performed with the digger breast; but the main consideration 
is the state of the soil at the time the operation is proposed. 
Whether the land is or is not crots ploughed, however, it 
should not be allowed to lie through the drying weather of 
spring without a protective layer of loose soil on the surface: 
when dry enough not to smear, it should be chain- or plank- 
harrowed. Land so treated will subsequently work down to a 
tilth more readily and be less liable to form harsh clods than 
it is when left untouched till the commencement of cleaning 
operations. 

In the work of cleaning and tilth formation, the field should 
be dealt with in successive strips, so that any lumps of sc^ 
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brought up may be broken by the following operation when 
they are in the right state of dryness to crumble—^not allowed 
to dry through and form clods. On the stronger soils, the 
tilth is best secured by working from the top downwards in 
successive operations of increasing depth, rather than by first 
grubbing or ploughing*up the bottom soil and afterwards 
reducing the clods that form. The disc harrow is useful, but 
probably the greatest service is rendered by the spring-tooth 
harrow, which is also an excellent implement for bringmg up 
the weeds. Very stiff soils that cannot be spring-cleaned 
otherwise than by “ roasting in the clod ” are difficult to pre¬ 
pare successfully for turnips, unless they have been autumn 
cleaned and winter ridged. 

Bldge or Flat?— There is little experimental evidence on 
this point. Eidge cultivation is the rule in the districts that 
have the best yield records; and there is no doubt that roots 
may be earlier and better cleaned when sown on ridges. Also 
the harvesting of the crop may be effected with less injury 
to the land when the rows have been lightly moulded up after 
the last horse hoeing. When ridges have to be made, however, 
the rows must be spaced wider than is necessary in flat work; 
and more thorough preparation and deeper tillage is required 
to allow of ridging than is needed for sowing on the flat. It is 
generally accepted that the flat system is preferable under 
conditions of low summer rainfall. Observation in the dry 
season of 1921 did not, however, confirm the expectation that 
better brairds would be secured on the fiat than on ridges, 
probably because the rolling given after drilling achieved better 
consolidation in the ridges. 

A good compromise between the two methods may be 
obtained as follows: ridges are drawn up and allowed to settle 
and become moist in the middle. Just before sowing, a chain 
harrow is run along them to destroy annual weeds and to 
expose the moist soil, in which the turnip seed will immediately 
germinate. This method is of great assistance in dealing with 
a cloddy seed bed. The ridge plough (more so than the single¬ 
breast implement) is apt to gather the clods on to the top 
of the ridge, where they cover the fine earth required by the 
seed. If the seed be drilled among clods and a plant be 
obtained, the work of striking and singling is exceedingly 
difficult, the seedlings having long thin stems growing sound 
the clods. Chain harrowing before drilling rolls the clods off 
the ridges. 
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Widlli of Sows. —^The heaviest crops can be obtained by 
drilling in close rows. Crops drilled on ridges only 20 in. 
i^art may be found in competitions. It is questionable, how¬ 
ever, Vhether the additional labour and inconvenience involved 
in working such narrow rows is warranted by the increase in 
yield obtained. With special blades it is possible to hoe, with¬ 
out covering or injuring the seedlings, in rows narrower than 
those required where only the ordinary implement is used; 
but on heavy land, and generally where the land is not very 
clean at the time of sowing, the standard width of 27 in. 
should be adopted. 

Time of Sowing. —The only safe guide in this matter is local 
experience. In good turnip districts swedes may be sown early 
in May, whereas in dry sunny localities crops sown at this 
time would be liable to contract mildew later in the season. 
Early sowing is advisable where conditions will permit its 
adoption, as the risk of “fly” is reduced and a heavier crop 
can be obtained. Too early sowing, however, involves the risk 
of the crop bolting, as it ^d in 1928. Purple tops sown very 
early are also liable to keep badly in winter. Early and mid- 
June are common times for sowing swedes in the midland and 
southern counties. Yellow turnips, being of quicker growth, 
are usually sown when the season is three or four weeks too 
far advanced for the expectation of good results with swedes. 
Soft turnips are of still quicker growth. Eohl rabi needs a 
longer growing season than swedes, being comparable with 
mangolds in the time of sowing. With root crops in general 
it is better to defer sowing with a view to cleaning the land 
properly than to sow by a certain date and have to depend on 
additional hoeing to keep down weeds. 

Seed. —Turnip seed is not sold in grades, otherwise the 
farmer would be advised to purchase samples with the largest 
seeds, as these give the strongest plants and the heaviest 
crops. Steeping the seed in turpentine with a view to the 
prevention of “ fly ” does not impair the germination. In the 
Royal Agricultural College experiments, steeping for 6 days 
was found to have rather a favourable effect on the vitality 
of the seed. 

Kinda and yaxletiai. —^The spedtd properties of kohl rabi are 
that it will germinate and grow on a tilth that is too harsh fm* 
swedes; it continues to grow during dry periods when turnips 
stagnate or take mildew; and it is comparatively immune to 
finger-and-toe. It is not readily injured by autumn frosts 
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aad its feeding properties are equal to those of swedes. Babbits 
and pigeons are, however, very fond of it; and, unless it can 
be sown very early, it will yield considerably less in good 
turnip districts than a crop of swedes. Bearing tran^latiting 
well, it may be sown in March in a small seed bed, and after¬ 
wards set out in the field. 

As regards the respective merits of swedes and yellow 
turnips, the former generally yield as many tons per acre and 
roots of higher feeding value and better keeping quality than 
yellows. The latter can grow on soil too di^ for swedes and 
they can be sown later. Yellows and white turnips are pro¬ 
bably most necessary in sheep farming, for use in autumn 
before swedes are sufficiently ripe for safe folding. Swedes, 
but not other kinds of turnip, may be transplanted—as is 
common practice in Germany, where the “ fly ” is so trouble¬ 
some in field sowing. 

The results of the innumerable field tiialB comparing varie¬ 
ties of swedes and of other kinds of turnip have not been of 
wide service. Methods of turnip cultivation vary, and climatic 
conditions are not the same in different districts. Each fftrmer 
should carry out his own trials, utilising as a basis his own 
experience and that gained by the local agricultural college or 
organiser in trials. As regards the two main groups of swede 
varieties—the purple tops and the greenish tops, the latter 
appear to be the harder-fleshed sorts and of letter keeping 
quality, but requiring good conditions and early sowing. They 
are not, however, of any higher feeding value, tmd they may 
not be so suitable as purple tops for early use or for districts 
where late sowing is necessary. Eclipse, Goliath and Tipperary 
are good purple tops; Longkeeper, Empire and Caledonian are 
good bronze tops. Invincible is an outstandingly good yellow 
turnip. 

After-Oultivaticnui.—The seed-drill is usually equipped with 
rollers that consolidate the soil sufficiently for turnips, which 
do not demand such a solid seed-bed as mangolds. When 
between sowing and germination the top of the ridge or row 
becomes loose and open, the land roller should be applied. 
Bolling is also beneflcial when, owing to looseness and dryness 
of soil, the seedlings remain too long in the " two-leaf ’’ stage: 
the fear of injury to the plsmts by rolling at this stage is with¬ 
out good foundation. 

The work of hand hoeing—a serious drawback to turnip 
cultivation—can be greatly forwarded by the assistance of 
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proper mechanical equipment. Some drills may tfe fitted with 
a pair of trailing blades which pare away the weeds on eacdi 
side of the line of plants. This device works best on low ridges. 
Special blades may fitted to horse hoes to allow of shallow 
hoeing close to the plants.. Where considerable areas of roots 
are grown, the three^-row steerage horse hoe should be adopted> 
extra care being taken to ensure that the drill rows are spaced 
at uniform and regular distances. 

Deep horse-hoeing between turnip rows undoubtedly injures 
the crop, especially when it is half grown. Before the tops 
meet across the row spaces, the soil will be found to be full 
of root fibres, these being too near the surface to allow of more 
than superficial movement of the soil. The necessity for much 
and late hoeing can be avoided only by proper cleaning before 
the crop is drilled. Early hoeing to keep the soil surface in 
mulch form not only destroys weeds but helps to conserve 
moisture and promotes nitrification. When the tops begin to 
shade the soil, the liability of the land to become crusted ceases. 
Earthing-up the crop in July is a common practice in Lanca-. 
shire and certain other counties. Perhaps its main advantage 
is that it prevents so much poaching of the land at lifting and 
carting. Whether it materially promotes the growth of the 
plants has not been tested experimentally, but undoubtedly 
the operation checks weeds. In this work the main precautions 
are to avoid leaving it too late, and not to throw up a high 
coating of soil that will cause the bhlbs to send out fibres at 
such a level as will make it difficult to clean them. 

Singling experiments have proved nothing, except that th'* 
crop yields about the same weight of roots per acre whether 
there are several small turnips per foot of drill or only a single 
large one. It is doubtful whether there is real advantage in 
leaving the plants closer than 10 in. apart in 24 in. drills Of 
greater importance than imiform spacing to a certain distance, 
is the date at which the singling is effected: delay in the first 
cleaning and thinning may do great harm. The weeds and 
surplus plants not only crowd the crop above ground but they 
take up. moisture and available plant food, removing it from 
the crop plants when the late cleaning is effected. It would 
appear, from what may often be seen in practice, that greatei' 
encouragement should be given to the improvement of 
mechanical devices to reduce the hand labour of striking and 
singling."^ 

♦See Turnip Thinning and Harvesting (Trials of Maohines). This 
Journal^ February, 1923, p. 973, 


9 
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Storage.—^in the conservation pf swedes in covered heaps, 
the main point to bear in mind is the fact that the bulb dies 
«nd decays if suffocated by lack of air. A narrow heap covered 
with waste hay held down with a thin layer of soil provides 
the requisite conditions for good keeping. 

Finger-and-Toe. —The presence of the specific organism 
causing the disease is necessarj' before a crop can be attacked 
by finger-and-toe; but the degree of the pest’s destructiveness 
is determined by conditions, of which two are known', viz.:— 
the presence or absence of acidity in the soil, and the suscepti¬ 
bility of the plant cultivated. 

Pinger-and-toe is encouraged by thfe temporary sourness 
caused by lack of aeration, such as occurs in wet places, or in 
heavy land ploughed too late or in wet condition, or on head¬ 
lands that are unavoidably much trampled and afterwards 
forced into a tilth. It is well known that turnips following 
potatoes are little affected with this disease, owing probably 
to the thorough aeration the soil receive.^ during the cultivation 
of the potato crop; and winter ridging and splitting reduce 
the ravages of the pest on heavy land. Light land, however, 
that may be thought not to lack aeration is often badly affected. 
In this case, and usually if not always in that of heavy soils, 
the fundamental cause of the trouble is deficiency of lime. The 
fact that liming checks finger-and-toe has been known for at 
least 90 years, but the knowledge is not so generally applied as 
its antiquity might suggest. Gas lime has been found to be 
of little value in this fonnection, but carbonate of lime has 
given results equal to those afforded by quicklime. 

The'quantity of lime necessarj' to neutralise soil acidity 
varies: in some cases a dressing of 2 tons per acre is insufficient 
and has little effect on the disease. In this matter the assist¬ 
ance of the Advisory Chemist for the di.strict is valuable* At 
Cockle Park, in experiments on heavy soil, the lime dressings 
were most effective in the fourth and later years after their 
application. At Craibstone (Aberdeen) on light land, however, the 
benefit began to show in the second turnip crop. In this case, 
where successive yearly applications of lime were made until 
the soil showed no lime requirement, it was found that the 
amount of lime necessarily so added was nearly 6 tons of ground 
lime per acre on one plot and nearly 8 tons of carbonate of 
lime on the other. The results in 1922 Ithe plots having been 
lutder turnips every year since 1916) were as shown in the 

, * See Leaflet 279. T^chnfeal Advice for Farmcrn, 
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following summary compiled from tables in Professor Hendrick’s 
report {TrariB. Highland and Agric. Soc., 1923):— 


Treatment, 

Yield per 
aere. 

XtK of plants 
s urn ring 

JSo. of bnlhe 
8i>nnd or 

M Hjh Ig 

j\o, of Ml $ 
rotten or 
hadig 



pee acre 

diseatted. 

d>8e *Hod, 


Toiia Cwt. 


ptT ctinr. 

per cent. 

No lime . 

4 13 

1.0,540 

110 

88-4 

Gioiind lime 

13 1 

29,840 

45 3 

547 

Carlxniatt* of lime 

13 2 

31,140 . 

00 9 

39-1 


No variety at present on the market has been proved to be 
immune to finger-and-toe^ but the simple experiment of sow¬ 
ing several sorts on infected land will reveal considerable 
differences in their susceptibility. The Danish State Experi¬ 
mental Station at Horning has for some years been engaged 
in selecting Bangholm swedes cultivated on infected land with 
a view to the production of a highly resistant strain. In trials 
in North Wales and Derbyshire, this strain has been found to 
possess a higher degree of resistance than ordinary kinds.. In 
Derbyshire, Tipperary and Longkeeper swedes, Purple-top 
disease-resister yellow turnip, and kohl rabi, have been found 
to be less susceptible to finger-and-toe than a number of other 
varioites included in the tests.* 

Continuous Turnip Culture.—^The effect of lengthening the 
rotation with a view to avoiding finger-and-toe disease is often 
nullified by the presence of charlock and other cruciferous 
weeds (which perpetuate the disease), and by the necessary 
ajtplication of yard manure to the land, the yard manure being 
infected by the consumption of diseased roots. For the pre¬ 
vention of the disease, rotation changes are less effective than 
the removal of the aggravating conditions. 

The dairy farmer is often deterred from cultivating a useful 
proportion of arable land because of the fear of this disease. 
The root crop is what he specially desires; but he is not dis¬ 
posed to cultivate four or five times the acreage of less 
necessary crops in order to maintain a proper rotation. In 
districts favourable to mangolds, dairy farmers often grow 
this crop for years in succession on the same—their only— 
piece of arable land. It has been shown that, provided atten¬ 
tion is given to the lime requirement of the soil, the same 
method is possible with turnips. Hendrick quotes a case 
where the same field has been under continuous turnip culture 
for nearly 80 years, and in 1922 the grower reported “ excel- 

KartVfiM of Smdt» SMutaiU to Finger-md-Toe. This Joartial, 
July, 1922, p. 362. 
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lent results.80 tons per acre and free from 

disease.” The reason for the practice on this farm is that 
only this field of 18 acres is suitable for turnips, the rest of 
the farm being very heavy land. Every year ground lime 
is applied at the rate of 10' cwt. per acre; an ordinary dress¬ 
ing of dung, about 12 tons per acre, is applied once in six 
years, but every year a good dressing of about 10 cwt. per 
acre of artificial manines is given.- The soil was tested by 
Hendrick in 1918 and showed no “lime requirement” and 
no trace of sourness. 

• ••••» 

AGRICULTURAL RESEARCH EXHIBITS 
AT THE BRITISH EMPIRE EXHIBI¬ 
TION. 

The main object of the agricultural research exliibits at the 
British Empire Exhibition is to depict by examples the applica¬ 
tion of research to various branches of agriculture. The exhibit 
will be divided into eight main groups so arranged as to tell a 
continuous story:— 

Animal Breeding and Nutrition (including Dairying), 
Veterinary Science, Soils, Plant Breeding, Horticul¬ 
ture, Plant PathologA\ Agricultural Machinery. Agricultural 
Economics. 

Oroup I. Animal Breeding and Nutrition (including Dairy- 
tag) .—Fundamental principles on which the scientific breeding 
of all animals may be based are beinsr established by breeding 
experiments with poultrj' and other small livestock at the Animal 
Breeding Piesearch Institute. Fniversity of Edinburgh and at 
the Department rf fienetics, TTniversity of Cambridge. Tlr 
application of this will be shown by the Edinburgh Institute ir 
an e.xhibit on “ Sex Studios in Fowls ” and by the latter on 
“ Sex-linked inheritance in Poultry.” 

It is generally recognised that there is need for much improve¬ 
ment in the wool of British breeds of sheep to-day. Research 
work in this connection will be illustrated by an exhibit on 
“ Wool improvement by hybridisation,” from the Edinburgh 
Tnstittite. Another side of the work conducted at that Institute 
—Sex determination and differentiation in domestic mammals— 
will he shown by an exhibit illnstrating “ Tntersexnality of the 
Goat.” In the same group the School of Agriculture. Cam¬ 
bridge, will illustrate its work on “ Fertility and sterility in 
Domestic Animals (the cow. sow and rabbit).” 



1924.] 


Aobiotjltubal Beseabch Exhibits. 


1117 


Following upon these breeding questions the Bowett Research 
Institute. Aberdeen, will deal with one of the main lines of 
feeding investigations—the mineral requirements of animals. 
Further, in the exhibit of the National Institute for Research in 
Dairying the idea of “ Milk as a source of energy from the 
Sun will be introduced to depict research on winter versus 
summer feeding of dairy cows. Within the province of the 
National Tn«ititute for Research in Dairying are included all 
questions relating to the production, handling and distribution 
of milk, and the manufacture of dairy produce. Several of 
these branches of work will be illustrated. 

Group n. Veterinary Science^ —Followmg the breeding and 
feeding of animals the next group will be devoted to some of 
the research work on the diseases to which these animals are 
liable and the methods of control. The Animal Diseases Re* 
search Association of Glasgow and the Ministry’s Veterinarj" 
Laboratory vill deal with such bacterial diseases as braxy, s\vine 
erysipelas, tuberculosis, glanders and dysentery, ultra-visible 
vims diseases, such as foot-and-mouth, swine fever and roup. 
The worm parasites of domesticated animals and the pathology 
and epizootiology of the diseases caused by them, such as fluke 
disease in sheep, gapes in poultry and pimply gut, m\\ be 
illustrated in the Institute of Agricultural Helminthologj’^ 
exhibit. 

Group m. Solis . — As a necessary introduction to the plant 
breeding and horticultural groups, Group III farranged by the 
Tlothamsted Experimental Station), will deal with the pro¬ 
perties of the soil and the question of getting the land into good 
“ heart ” or “ tilth,” which, as every farmer and gardener 
knows, is essential if plants are to main*^ain a healthy growth 
and satisfactory yields are to be obtained. 

Onoup IV. Plant Breeding. —Perhaps in no other branch of 
agricultural science can the immediate value of research be 
shown so well as in the case of investigations into plant breeding, 
for it requires no power of argument to demonstote the gain, 
not only to the farmer or horticulturist, but to the nation, 
derived from the introduction of a new or improved plant. The 
Welsh Plant Breeding Station, which is primarily concerned 
with the improvement of herbage plants, will contribute speci¬ 
mens of perennial rye grass and tall oat grass to illustrate 
variations found within a species—^the necessary preliminary 
work to the improvement of the species. Cereals will be dStUt 
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with by the Scottish Plant Breeding Station (Improvement of 
Oats by selection and hybridisation) and the Cambridge Plant 
Breeding Station (the methods used in the breeding of improved 
forms of wheat and also some of the new forms which are being 
“ grown on ” for distribution). The National Institute of Agri¬ 
cultural Botany will provide a Potato exhibit, alternating with 
exhibits on “ Yield testing of cereals ” and “ Seed Testing ” 
as conducted at the Official Seed Testing Station for England 
and Wales. 

Group V. Horticulture.—This group deals with the “ breed¬ 
ing ” and improvement of fruit trees and the control of the 
diseases to which they and other horticultural crops are liable. 
“ Pollination,” a vital factor in obtaining good crops, is to be 
dealt with in the Royal Horticultural Society’s exhibit, while 
another subject of great importance to commercial and amateur 
fniit growers, “ The Control of the Fruit Tree through its 
roots ” will be illustrated by “ paradise ” stocks (the root stocks 
raised from cuttings or layers) from East Mailing Research 
Station, and by ” free ” and “ crab ” classes (raised from 
seed) from Long Ashton Research Station. The latter will also 
deal with the manuring of fniit trees, fruit bud formation and 
big bud and reversion of black currants. Adjoining will be a 
ease containing preserved specimens of typical fniits in their 
natural characteristic colours, grown in England in 1923. The 
Ministry’s Horticultural Division is arranging this exhibit and 
also one of a model allotment to show, on a scale of 1/12th 
natural size, the arrangement and cropping of an ordinary 
10 rod allotment laid out as recommended by the Ministry. 
Some of the pests and diseases which attack horticultural crops 
are dealt with in the exhibit from the Cheshunt Experimental 
Resenrch Station, wh'ch specialises in glasshouse-crop pests 
and diseases and their control. 

Group VI. Plant Pathology.—The importance of extended 
and continuous research into the numerous pests—^insect and 
funmis—which annnallv take such heavy toll of the fanner’s and 
gardener’s crops needs no emphasis. The exhibit from the 
Institute for Research into Plant Diseases, Rothamsted, will 
fllustrate investiffations being carried out there to combat them 
pests. The Ministrv’s Pathological Laboratory at Harpenden 
is arranging an exhibit in this group in conjunction with variooB 
advisory centres throughout the country. In addition, the 
Institute of Agricultural Helminthology is illustrating the effect 
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of parasitic worms upon the growth of clover, wheat, and straw¬ 
berries. 

Oioup Vn. Agricultural Machinery. —^Tn the centre of the 
Ministry’s gallery there will be a model illustrating an up-to- 
date power farm with various field operations in progress. 
Puller details of this exhibit will appear in a later issue of the 
Journal. 

Group Vm. Agricultural Economics. —No exhibit illustra¬ 
tive of agricultural research would be complete without reference 
to the book-keeping side of farming, consequently the School 
of Tlnral Economy, Oxford, has promised to illustrate, on broad 
lines, the costs of production and yields of various farm produce. 

Fuller details of all these exhibits will be published in a 
Guide which will be on sale in the Ministry’s Gallery in the 
British Government Pavilion, and, to supplement the Guide, 
qualified guide-lecturers will attend to explain the significance 
of the specimens and pictures at stated intervals daily from the 
2 Srd April next, when it is hoped that H.M. the King will 
officially open the British Empire Exliibition, until October. 

• ••••» 

THE COST OF GRAZING. 

A. G. Boston, B.A,, B.Sc. (Lond.), D.Sc. (Leeds), and 
S. W. Cheveley, B.Sc , 

The University of Leeds. 

The English farmer is often and possibly rightly blamed for 
the fact that his farm books are made to reveal very little 
information, which may be of practical and economic value. 
Whilst the truth of this cannot altogether be denied, it must also 
be borne in mind that in the determination of farm costs things 
are not quite so simple as they might at first sight appear. The 
determination of the cost of grazing on any particular farm 
possibly illustrates these difficulties better than anything else. 

If we wish to determine the cost of grazing permanent pasture 
things mav be easy, but when the aftermath either of seeds nr 
meadow hay is grazed, an estimate has to be me>de, and the 
correctness or otherwise of this estimate will seriously affect the 
figure finally arrived at. Again, if we charge up to grazing 
the rent, rates, manure bill, man and horse labour employed 
on the grassland, these can be settled more or less accurately, 
so that the determination of the acreage cost of grazing should 
renllv create very few diffictilties. This determination, however, 
by itself is of very little value; what is wanted is the cost of 
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grazing per unit of stock, and as the grassland may be grazed 
either by dairy cattle, feeding beastst young stock, horses, sheep, 
pigs, or even poultry, the proper allocation of this cost amongst 
the various heads of stock will again necessitate our making 
another estimate, which will enable us to express the stock- 
carrying capacity of the land in terms of •either sheep or cow 
equivalents. Evidently, therefore, if we wish to compare the 
relative costs of grazing on different farms, for thp sake of 
comparison the various results must be placed on a comparable 
basis. For the sake of uniformity it is usuallv agreed that one- 
third of the full rent, rates and manure bill of the meadow 
shall be charged to the cost of grazing the fog; and that in 
apportioning the costs of pasturage amongst the various classes 
of stock we may regard— 

1 calf KH b*‘ing equivalent to .. 2 sheep. 

1 heifer nr Store bensi as equivalent to ... 4*6 „ 

1 cow or ‘att* nin^r hullock as equivalent to ... f) ,, 

1 horse as equivalent to ... ... ... 6 

Determination of Cost. —Making use of the methods out¬ 
lined above, the following results wore obtained during the 
year 1919, when the grazing of 976 acres on twelve different 
farms in Yorkshire was closely investigated. This grassland 
carried during the year:—403 cows, 100 feeding bullocks and 
heifers, 91 young stock, 40 working horses, 16 young horses, 
426 sheep,, 45 pigs and 180 head of poultry. This was the 
equivalent of 4.083 sheep or 680 cows, and the land therefore 
carried the equivalent of 1 cow to 1.43 acres. 

Table I. 

GRAZING ACCOUNT, 1919. 

12 Farms. 976 Acres. 



£ s. 

A. 

.sfork flurried Sheep equiv 

£ 

s. 

d 

Rent ... 

...1,2-25 11 

8 

403 C«*ws 

2,418 

1.987 

19 

3 

Kates... 

;'^28 17 

3 

100 Bullocks and Heifers 

.500 

410 

8 

4 

... 

... 36 M 

7 

91 Yoiini? Sfo« k 

364 

2"8 

15 

8 

Manuie 

... « 0 16 

3 

40 Workio^ Hordes 

240 

1 7 

0 

0 

Incidentals . 

... 370 1 

8 

16 Yiumg ilof-e'' 

80 

65 

13 

4 

Labour— 



426 Sheep 

426 

319 

13 

6 

(ft) Man 

... 334 9 

4 

45 PigH 

45 

.36 

18 

9 

(b) Horse , 

... 168 7 

3 

130 Head of Poultry 

10 

8 

4 

2 


£.3.354 13 

0 


4,083 

£3,,354 

13 

0 


From such an account as that given in Table I it is easily 
possible to determine the cost per acre, per cow equivalent, or 
|)er sheep eouivalent, and to compare the relative iroportancb' 
<A each of the varying factors which go to make up that cost. 
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Tablb 11. 


SUMMARY (»F C'>STS OF GRAZING. 



Total cost. 

Cost per 
acre. 

Cost per 
sheep. 

Cost per 
cow. 

Per cent, 
cost. 


£ 

s. 

d. 

£ s. d. 

£ 

s. 

d. 

£ 

b. 

d. 


Rent . 

l,22o 

u 

8 

1 6 1 

0 

6 

0 

1 

16 

0 

36-7 

R.ite-* 

3-8 

17 

3 

0 6 9 

0 

1 

7 

0 

9 

6 

9*6 

S.etl 

3) 

9 

7 

0 0 9 

0 

0 

2 

0 

1 

0 

M 

Manure 

►90 

IG 

3 

0 18 3 

0 

4 


1 

G 

4 

267 

lnc<(U Dials 

37 I 

1 

8 

0 7 7 

0 

1 

10 

0 

11 

0 

11*2 

Lubuui—(a) Man 

H34 

9 

4 

0 6 10 

0 

1 

H 

0 

9 

7 

9*6 

( ) Hoist 

Ith 

7 

3 

[036 

0 

0 

10 

0 

5 

0 

61 

ToTAli 


13 

% 

£3 S 8 

1 £ 1 
r 

IG 

5 

£4 

18 

5 

1000 


From i'iibie 11 it will be seen that the cost of grazing amounted 
to (a) i:3 Bs. 8d. per acre; (h) 16s. 5d. per sheep per year; 
(c) ±4 IBs. 5d. per cow per year; and that the grassland in 
that year on those farms carried an equivalent of 1 cow to 
1.43 acres. If we assume that the cows were ou# at grass for 
twenty-two weeks during the year, it would give us a figure of 
48. 6d. as .the average cost of grazing per cow per week, a useful 
figure for the man who was joisting milch cows at that time. 
We may take five-sixths of this figure, or £4 2b. Id. as the 
cost of grazing a heifer, which would give us Is. 7d. per week 
during the whole year. Assuming the winter grazing to be, 
roughly speaking, ono-fifth of the value of the summer grazing, 
we may charge il3 58. Id. for the summer grazing per heifer, 
and 17s. Od. for the winter grazing per heifer, which would 
work out at 28. (id. per head per week during the summer, and 
8d. per head per week in the winter. 

Again, this cost.of grazing amounted to IGs. 5d. per sheep 
•equivalent per year, which would correspond to S^d. per sheep 
per week all the year round, or approximately 5Jd. per sheep 
per week during the summer mouths, and from IJd. to 2d. 
■during the time they wore running out in winter. 


Manuting. —A more detailed examination of the manure bill 
for the pasture in 1911), showed that during that year 90 tons 
slag, 52 tons lime, 14 tons superphosphate, 4 tons" sulphate of 
ammonia, and 239 loads of farmyard manure had been applied. 
If this can be taken as typical of other years it would allow 
for a dressing of the grrzing land of— 


3 loaHfl of i*er acr** •‘ver\ twelfth year. 

7 cwt. „ Rlajr ,, „ fourth 

8 „ „ „ „ „ ptKhth „ 

1 V »»'pen»lM»Rph»te „ fo»M*th „ 

i yy , HU Inhate of atnnioniH every sixtli year. 
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This would suggest that the average Yorkshire farmer is 
beginning to realise the importance of the improvement of his 
grassland. The importance of such improvement can be realised 
when it is remembered that to-day the grassland farmer is in a 
much sounder financial position than his arable brother, and 
that, with very few exceptions, where money is being made to-day 
on the farm, it is being made on produce which walks to the 
market. 

Labour.—Prom the details given in Table II it will be seen 
that the total labour bill amounted to 6b. lOd. per acre for 
man labour and Ss. 5d. per acre for horse labour, and that 
these constituted 9.6 and 5.1 per cent, respectively of the total 
costs. Evidently in grazing, labour is one of the minor expenses, 
and as will be pointed out later on, the increased wages paid on 
the farm since the appointment of the Wages Board in 1917 
have, in consequence, had less effect in adding to the cost of 
grazing, than to that of any other farm crop. 

Table m. 

LABOUR COSTS TER ACRE OF 1‘ASTURE. 


Man. Horse. 


No. of 
' days. 

‘ OM 

1_ 

1 No. of 

1 days. 

Cost. 

Total 


* 

s. 

d. 


s. 

d. 

K. 

<1. 

Draining and Ditching . 

013 

1 

1 

004 

0 

2 

1 

3 

Trimming Hedges and K^*painng 









Fence® . 

o:»3 

2 


0*10 

0 


3 

u 

Applying Artificials . 


0 

6 

0*0:> 

0 

5 

0 

10 

f, F.Y. Manure 

001 

0 

4 

0 04 

0 

n 

0 


Liquiti Manure. 

005 

0 

'} 

005 

0 


0 

8 

Cutti'ig Thistles . 

Oil 

0 

10* 

0*05 i 

0 

H 

1 

2 

Chain Harrowing. 

008 

0 

64 

0*14 i 

0 

!»4 

1 

4 

Rolling . 

0 07 

0 

1 

74 

‘CIO 

0 

84 

1 

1 

1_ 

4 

Total . 

0*86 


10 

0-67 

3 5 

10 

8 


In Table III are summarised the details of the labour 
employed on the pasture during the year referred to, from 
which it will be seen that it amounted annually to approximately 
1 full day’s work per acre for a man, and one-half a full day’s 
work for a horse, at a total cost of 10s. 8d. per acre. The upkeep 
of the fences, draining, and catting of thistles accounted for 
64 per cent, of the total cost, whilst chain harrowing and rolling 
accounted for 26 per cent., the remaining labour being taken 
up almost entirely with the application of artificials, farmyard 
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manare and liquid manure. This average figure of approxi¬ 
mately one day’s man labour per acre has been confirmed by 
the average records of each successive year. 

Yearly Variatioiis. —^It will be seen from the details given 
in Table IV that the cost of grazing, which in 1914 was approxi¬ 
mately 2s. 5d. per cow per week, reached its maximum in the 
summer of 1920, when it amounted to 4s. 7d. and has since 
fallen gradually, though in 1922 it still stood at Ss. lid. per 
head per week, approximately 62 per cent, above pre-war level. 

The number of farms is not uniform, and these figures are not 
therefore altogether comparable, but it will be seen that while the 
average rent of the land has remained practically stationary', the 
rates have steadily mounted up, until in 1922 they amounted 
to nearly two and a half times their pre-war figure. There is 
no doubt that when allowance is made for the recent reduction 
in the rates on agricultural land, they will be found to have 
reached their maximum in the year 1922-2S. 

The manure bill per acre is seen to have reached its maximum 
in the year 1919, and to have steadily fallen since. The 
abnormally high figure in 1919 is in all probability due to two 
things: fl) to the fact that the prices of the artificials usually 
applied to grassland were at that time at their highest, and 
(2) to the fact that the twelve farms included in the year 1919, 
were all doing'their grassland well, possibly better than usual. 

Incidental Expenses. —The increase in the Incidental 
Expenses, corresponding to what may be called the non-produc¬ 
tive charges such as tradesmen’s bills, upkeep of fences and 
repairs to implements, which are at their minimum on grassland, 
and reach their maximum on arable crops like potatoes, is 
significant of the burden which the farmer at the present time 
is having to carry. There is no doubt that a crying need (pf 
agriculture to-day, is a reduction in the cost of production, 
whether of grazing or of any other farm crops, and possibly 
now'here is it more needed that in the cost of various tradesmen’s 
bills which the farmer has to meet. The following comparative 
costs of a few of these items extracted from the books of one 
particular farm are certainly significant:— 



1916. 

1922. 


£ 

£ 

Waj^e BiU. . 

2,217 

5,626 

Coal „ . 

84 

252 

^’uol . 

53 

146 

Blacksmith’s an.l Implement 



R<>paini ... . 

48 

248 

Shoeing Bill . 

20 

78 

Saddler’s „ . 

26 

68 
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The whole farm has to bear the burden of these charges, and 
although the grassland bears only a relatively small proportion 
of these, yet, in 1922, they corresponded to a charge of 8d. per 
week for the grazing of each individual cow. 

Lftbour. —It has already been pointed out that each acre of 
grassland absorbs approximately one full day’s work for a man, 
and rather more than one-half of a day’s work for a horse per 
year. This means that to ail intents and purposes, the yearly 
variations in the cost of the man labour per acre of grazing, 
approximately correspond to the yearly variations in the daily 
wage of the men employed on the farm, which reached its 
maximum in the year 1921. 

Again, the yearly variation in the cost of horse labour per 
acre of grazing will approximately correspond 1:0 half the cost 
of horse labour per working day. 

Oomparative Costs on Varying Farms. —For the year 1922-23 
the average acreage cost of grazing amounted to £2 19s. 4d % 
and the average cost per cow equivalent to £4 Gs. Od. per year 
(or ds. lid. per head per week whilst the cows were at grass), 
but very varying results have been obtained on the different 
farms on which the cost of grazing has been investigated. The 
acreage costs varied between the extreme limits of Jl 14s. 7d. 
and .£8 4s. 4d. The extreme variations in the stocking can be 
seen from the fact that on the most heavily stocked farm each 
cow equivalent had the grazing of 0.7 acres, and on the least 
heavily stocked farm each cow had the grazing of 3.4 acres, 
while the actual cost of grazing per cow equivalent varied from 
d£2 28. 6d. per cow per year (approximately ‘is. per cow per 
week when at grass), to £9 lOs. 6d. per cow per year (approxi¬ 
mately 8s. 6d. per cow per week when at grass). 

In an article of this description it is obviously impossible to 
give the varying cost on each individual farm, yet it may be 
interesting to show some of the variations, and if possible to 
trace down the factors responsible for them. Evidentlj' what is 
to be aimed at, if the most is to be made of the land, is to 
increase its stock-carrying capacity as far as posable at the 
minimum cost, and the most successful grassland farmer wiU 
be he who is grazing land with a high stock-carrying capacity 
at a low acreage cost. 

It does not necessarily follow' from this that the cheapest 
and lowest rented land is always the best, but the rent should 
be theoretically proportional to the inherent fertility of the soil, 
other factors such as nearness to markets, etc., being taken- 
into account. 
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(1) High Costs of Grazing ,—high acreage cost may be due 
to one or more things, (a) The rent, and consequently the rates, 
may be heavier than the farm can reasonably be expected to 
carry. At the present time this is undoubtedly the case with a 
very large number of smallholdings, though as far as we have 
seen these rents rarely if ever give an adequate economic 
return for the money invested in enclosing, fencing and drain¬ 
ing the land, and putting up the necessary house and buildings. 

H.W.C. is a smallholding of 16 acres of grassland on the outskirts 
of one of the industrial to^ns in Yorkshire. The rent charged corre¬ 
sponds to less than 2 per cent, of the landlord’s capital actually 
invested in the holding. It is good grass, well managed, heavily 
stocked, and tieated on ilcrougbly orthodox lines, but killed by high 
rents and high rates, amounting to no less than £5 12s. per acre, 
and constituting 68 per cent, of the total cost. Had this holding been 
double the size, the capital outlay for buildings and housing accommo¬ 
dation for the stock would have been very much smaller in proportion. 

(b) The land may be heavily burdened by being made to 
carry too high a proportion of the non-productive charges to 
which reference has been made. 

The gra8«:1and on farm C.W.L. is heavily stocked and has been got 
into good condition. The rent and rates are both normal, but from an 
economic point of view the farm is being killed by its high standing 
charges. A casual observer going round the farm would be struck by 
its general neatness and good condition, the fences, roads, gates and 
doors appealing to the eye—though they have left their records in the 
balance sheet * 

{2) Understocking .—The actual cost of grazing per head 
of stock will be determined by the acreage cost of grazing and 
the number of stock per acre which the grassland carries. 
Particularly in recent years, a large number of cases have 
been met with whore the cost per head of stock has been too 
high owing to the fact that the grassland has not been carrying 
the stock it could and should be made to carry. 

(a) It may have been deliberately understocked, either on 
account of shortage of capital, or because the holder hesitated 
on a falling market to invest heavily in store stock. 

(b) The understocking may have been due to the fact that 
the grassland needed improvement either by way of draining, 
liming or manurial treatment. 

The grassland on farms H.N.O. and H.C.B. is at the present time in 
quite good condition: both have kept their acreage costs as low as 
possible compatible with efficiency, but both last year deliberately 
reduced the head of stock that they normally carry. H.N.O. usually 
runs from 25 to 80 cows, and in addition fattens some 50 to 60 Irish 
bullocks or heifers on grass. In 1921-22 he was heavily caught with the 
falling market, end in 1922-28 cut down his purchases of Irish store 
cattle and failed to maice any use whatever of his surplus grass. 
H.C.B. used to mn about the same number of milk cows, but being in 
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a dibtrict in the North Hiding where milk prices have been utterly 
inadequate, he has ieduced his stock of cows, but has not wasted his 
surplus glass. Much of the giass, which has been improved immensely, 
WAS meadovied. On some, sheep together with Irish cattle weie joisted, 
and hay grown on the meadow which had previously been grazed was 
sold to the owners of the joisted stock to be consumed on the land; 
whilst an additional 8ixt>-seven tons of hay were available for sale 
for consumption oB the faim. This man covered himself economically 
by reducing the number of his own stock, but made the best possible 
use of his sutplus grass, with the result that the acreage costs of 
grazing, and his cost per unit of stock giazad were both low. 

(8) ImyrovevienUA —There is no doubt that a great deal 
of the grassland throughout the country, and particularly in 
the West Riding of Yorkshire, is not carrying the stock it 
could were it properly treated. This is especially the case on 
the coal measure and millstone grit soils naturally deficient in 
lime, which through their proximity to the industrial towns 
have been still further depleted in this respect by means of the 
acid nature of the rain. In other districts lack of drainage ^ 
the determining feature. In some of the latter cases this factor 
is under the control of the man who is farming the land, in 
others unfortunately it may be beyond his control. 

In the case of farm C.N.D., for example, this latter holds good; 
his land, forty miles from the sea as the crow flies, is sixteen feet 
above sea level. It is well drained as far as he is concerned, and the 
dykes and drains are kept scrupulously clean, but the outlet of his 
drains has frequently been seen to be below the level of the water in the 
Commissioners’ drains. This man has drained his land, limed it and 
slaeged it, and improved it up to the hilt, as far as he is concerned, 
but the determining factor in the fertility of his land and its stock- 
carrying capacity is the regularity or otherwise of the Commissioners’ 
pumping station a mile lower down. 

On D.F.O.’s land, the determining factor again has been draina'^e, 
but a factor this time under his control. This land is a very heavy 
clay, which had been drained years ago, but when this man took over 
the farm in 1917 it was in practically a derelict condition. Most of 
the drains 'were blocked, none of the dykes cleaned out and the land 
thoroughly waterlogged. During the first year he tackled the dykes; 
most of the drains are now running; surface cuts or gripes have been 
made; the worst of the land has been limed, and much of it slagged 
and sheep run on the higher parts of the farm. The stock-carrying 
capacity has increased by more than fifty per cent., but it will be 
another two years at least before the land is got back into its proper 
condition, and able to carry all the stock that it should. 

The case of J.H.S. is again interesting. The farm is on low-rented 
poor land at the edge of the coal measure soils, and litUe or no attempt 
has up to now been made to improve it. With its low rent and low 
rates, no outlay on farmyard mannre, artificials and lime, and mwaH 
expenditure on labour, the acreage cost is by far the low^ we have 
hitherto met with, but the fact that it is carrying very little stock, 
and that they are doing badly on it, makes this apparently cheap land 
really dear. It is capable of improvement and woidd pay for improve- 
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ment, but until sometliing more is put into it, it will remain dear at 
the low rent which is at piesent being paid. 

In contrast with this is the case of whose land stands on 

the Millstone Grit more than a thousand feet above sea level, most of 
it little more than moorland a few years ago. Originally sour, 
all the land is limed every fifth year. Originally more poverty 
stricken than that of J.H.S. it has been well dressed with the 
manuiw from well-fed cows, supplemented with judicious application 
of phosphates. At the present time this farm of 120 acres, ninety per 
cent, of which is grass, is carrying sixty-four cows, a hundred pigs 
and nearly two hundred head of poultry. While the> acreage cost of 
the grazing is more than double that of J.H.S. its cost per unit of 
stock is 18 per cent, lower, the milk yield of his cows 88 per cent, 
higher, and the net returns from his farm three and a half times as 
great 

« e « e e « 

ARTIFICIAL DRYING OF CROPS. 

Dubino the past year the Ministry commenced an investiga- 
^on into the artificial drying of crops in the stack. The system 
is an old one, and has had considerable popularity from time 
to time, and has never lacked advocates; but against the 
instances of the successful use of the method there have been 
mamy more instances of failure. Nor have the advocates of 
the system spoken with one voice; some variant has been 
claimed as the key to success, but, unfortunately, the key 
never seemed to open every lock. 

The.successes and failures are, broadly speaking, explicable. 
Much depends upon the season: continued wet or a long dry 
spell is a condition which must be taken into account whether 
the crop is in the stack or in the field. Crops differ widely 
in texture and in the way in which they pack in the stack; 
ineadow hay is a very different substance from clover hay: 
wheat, barley, oats, peas, all have marked characteristics. A 
single recipe is prima facie unlikely to be successful. 

The first task clearly was to survey the field, to discover what 
was being done in actual practice by those who were satisfied 
with the njethod, and to fill in gaps by arranging for experi¬ 
ments with crops other than those already being treated. 
Observations were eventually taken on 21 stacks made up as 
follows:— 

Meadow grass 8, red clover 3, white clover 1, clover and 
meadow grass 1, rye grass and red clover 1, rye and tares 2. 
Barley 4. oats 2. Peas 2, beans 1 and lucerne 1. 

In its simplest terms the problem of artificial dr 3 dng oonsists 
in the removal of surplus moisture and t^e control of tern- 




tio, l.—A ‘hiuKto Kunlninjja l»aik\ Stick 



Fio 2.~A “Cjclone Fan dijmg two stacks of Rye and 'lau^ 
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pe>wtutdB;i actually it is not so simple as that', because, for 
example, the chemical and physical changes which ace set up 
niAy affect the quality, of the crop, and the condensation of 
moisture on the exterior of the stack, combined with heat, may 
produce conditions favourable to mould. However, if cmly 
surplus moisture cap, be removed quickly enough and the tem- 
peratqre kept below a point at which it would do harm, the 
problem is solved. This is in brief the argument for forcing 
a current of air through a stack by means of a fan driven alt 
high speed by a motor. 

Suppose we are set the problem of reducing freshly cut grask 
with a moisture content of, say, 70 per cent, to hay with b 
moisture content of 16 per cent. We do not propose to employ 
the usual process in the field—the weather is unfavourable. We 
know that a stack made of this crop with such a high moisture 
content (or indeed a very much smaller moisture content) will 
heat, and if the temperature is not controlled the crop will 
spoil and possibly the stack will fire. A current of air passing 
through the stack will not only remove moisture, but it win 
reduce the temperature by bringing cold external air into 
contact with the hot interior. The expulsion of the moistnrb 
which we do not want in our final product eventually removes 
the cause of heat as well. 

This is the theory, but while we have been passing the 
air through the stack a number of other events may have 
occurred. The surrounding air may be damp and cold; it may 
not take up moisture sufficiently quickly when driven throngb 
the stack. Consequently, under such conditions the system 
will not be efficient. 

It is not proposed now to describe in detail the methods 
adopted in drying the stacks under observation. There were 
certain general features common to all which will give 
sufficient indication of the system. 

Before the crop was cut a central chamber and duct wer» 
constructed, and the stack was afterwards built in such a 
manner that, as far as possible, an equal resistance to the 
passage of air was offered around each part of the central 
oh^ber. The inlet duct constituted the channel by way of 
x^Uch the air delivered by the fan passed into the central 
chamber and ultimately through the stack into the <:^>en air. 

'bbservationa were taken from the time the crop was cut until 
the i^a^ was dry enough to prevent further heating. !fhe number 
of hours during wUoh blowing was continued varied according 
to'the nature and condition of the sue of central chamber 
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in relation to volnme of stack, and the fan and ponrar 
■available. 

Witii this method com, bean and pea stacks were treated 
■auocessfolly. Two pea stacks in particular were dried very 
.rapidly, and the peas were amongst the earliest on the market. 
A good price was obtained for these as tljey were of ezceptkm- 
^y good colour and free from wrinkles. In addition the whole 
of the pea straw was made available for fodder jpurposes. A 
case occurred where a barley crop was at first abandoned owing 
to its sodden condition and the inability to harvest it by 
ordinary means. With the artificial drying system, however, 
the crop was dried and a feeding sample of barley obtained. 

The treatment of hay was not uniformly successful, chiefly 
owing to the growth of mould on any parts of the stadrs where 
surface moisture had not been entirely removed. The close 
texture of hay added to the difficulty of removing moisture. 

The experiments have afforded a great deal of information 
and have suggested lines of laboratory work which have been 
carried out with successful results. Until experiments with a 
(modified system have been successfully tested in the field, 
liowever, no really valuable advice can be given to those who 
are anxious to make a trial of artificial drying. It certainly 
seems as though the simplest form of forced draught will dry 
peas successfully; but much still requires to be known, par- 
iacularty as to the conditions under which hay can be dried, 
because one crop has been successfully dried no would-be 
experimenter should imagine that other crops can be success¬ 
fully dried under i;he same or different conditions. Farmers 
■would be well advised to wait for a short time until more 
precise information is available, and full and definite directions 
can be drawn up for their guidance. 

AGRICULTURAL DISCUSSION 
SOCIETIES. 

D. B. Johnstons-Wallace, B.Sc., N.D.D., 

County Agrieultural Organiser for Devonshire. 

Go-operation is often mentioned at the present time as a means 
by which the business of agriculture may be made more profitable, 
and there is no doubt that in theory the principle ci co-operation 
is one of the most satisfactory remeffies fmr many of the difficulties 
with which farmers are faced during the prevailing agricultural 
defression. Goeperation for the common good is the basis of 
civilisation, and its intelligent application to the agricultural 
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indastiy in all its branches would, subject to the loyalty to each 
other of those engaged in the industry, go a long way towards 
its salvation. 

Co-operation is generally understood to apply to the buying 
and selling of produce, but that is only a small part of its 
functions, there being many other directions in which the co¬ 
operation of agriculturists might benefit the industry. One field 
of co-operation which has been little explored is that of agricul¬ 
tural education. 

Until recent years farmers have had considerable doubt as to 
the practical value of agricultural education and research. To-day 
conditions have largely altered. Research is constantly bringing 
to light new discoveries of very great practical importance to 
farmers. There is, however, still a gulf between the resemrcb 
worker and the farmer who should benefit from the research. 
The connecting link is generally the County Agricultural 
Organiser and his staff, but the Organiser works under many 
difficulties, and his time is largely taken up with administrative 
work and with endeavouring to break down the prejudice of 
farmers against agricultural education. If he succeeds in this 
a second difficulty awaits him, as the demand for agricultural 
education rapidly exceeds the supply and he finds himself unable 
to cope with it alone or with the limited staff generally available. 
It is possible to find a remedy for this state of affairs by the 
application of co-operation to agricultural education, by means 
-of the formation of Agricultural Discussion Societies. 

The members of such a society (farmers, landowners, farm 
workers and others) meet periodically to pool their experience 
and discuss methods by w'hich their practical difficulties may 
l)e overcome. The objects may be briefly summarised as the 
promotion of a healthy interest in all agricultural matters, both 
practical and scientific, by affording opportunities for the exchange 
of views on matters of importance, by means of lectures, dis¬ 
cussions, demonstrations, visits to farms, and experiments, or 
by any othor means which may be deemed advisable.” 

Unlike the usual system of education which "aims at the 
teaching of young men who will be the farmers of the future, 
the Agricultural Discussion Society aims particularly at pro¬ 
viding education for those actually engaged in farming. The 
lectures and discussions arranged deal, therefore, with the 
findings of research workers tmd the practical application of 
their results to the system of farming practised on the farms 
of the members themselves. 
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ITormatioii of » Society. —forming a society the method 
of procedure is to organise a lecture on some special subjeci 
to be giveu by an expert on that subject. This lecture should 
be of such a nature as to convince those present that there ia 
something of practical value to be learnt from agricultural 
education and should make the audience ask for more. Pro¬ 
vided the necessary enthusiasm is aroused, a President, Vice- 
Presidents, Secretary and Committee are appointed, and they 
in consultation with the Agricultural Organiser draw up the 
programme for the year. Lectures are arranged either weekly, 
fortnightly or monthly during the winter months, and are 
given by members of the County and Agricultural College 
staffs, experts from the Ministry of Agriculture, veterinary 
surgeons, practical farmers and others who are in any way 
connected with the industry. 

Some idea of the scope of the work may be gained from the 
following example:—^In Devon, which has now seven socie¬ 
ties, lectures have been given by nine members of the county 
agricultural staff, five members of the staff of the Ministry of 
Agriculture, six members of the staff of the Seale-Hayne 
Agricultural College, thirteen local farmers and thirteen other 
lecturers. The 70 lectures dealt with such subjects as improve¬ 
ment of grass land, seeds mixtures, lime, poultry keeping, Devon 
cattle, farm accounts, veterinary first aid, the bacon industry, 
pig feeding, agricultural law, farm valuations and assessments, 
feeding of dairy cows, weeds and their destfuction, farm 
implements and machinery, etc. Tn the summer lectures are 
not given, but trips are arranged to farms and experimental 
stations in the county and outside. 

The first society was established by the writer at Brompton, 
near Northallerton, Yorks, 1921, and is still functioning suc¬ 
cessfully. Similar societies have recently been formed in other 
counties. 

It is seldom desirable to form a society unless fifty members 
can be obtained, and these members should pay a subscrip¬ 
tion of from Is. to Ss. to cover local expenses for hire of 
room, etc., and to misure that only those who are interested 
shall obtain the privileges of membership. 

Oombined Meetings of Societies. —A further stage is the 
combination of societies in prescribed areas. If societies are 
formed at distances of 5 to 10 miles from a central society 
it becomes possible to hold occasional combined meetings, 
thus gettin" together audiences of several hundreds, with the 
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result that q>ecial lectures may be brought into'the county. 
This also enables an exchange to be worked between neigh<< 
bouring County Organisers, and as a consequence mU(^ godd- 
results to the work of the 'counties concerned. 

A large nutoBer of experimental and demonstration ^lots ate 
laid down on the falms of members of the societies, and it 
is possible to arrange periodical demonstrations on these plots 
for the benefit of the members. During 1928 a party of 120 
farmers from four societies visited H.B.H. the Prince of 
Wales’ farms in Cornwall, and a party of over 80 farmers 
visited experimental plots in East Devon on 8 farms, during 
in afternoon in August. 

- Proceedings at Meetings.—^The lecturer at a Discussion 
Society meeting lectures on his special subject. The lecture 
may last an hour or an hour and a half, and should be followed 
by a discussion which may be of equal duration. In this 
discussion questions.should be asked the lecturer, who should 
reply to them as soon as they are asked, and other members 
of the society may support or differ from his answers. The 
^scusfflon should not be confined to the asking and answering 
nf questions, but should rather be an effort on the part of 
members of the society to arrive at a solution of the problems 
under discussion. Where doubt exists on any point, arrange* 
ments may be made to carry out experimental work. 

As a rule the best and most lively discussions occur after 
lectures by farmers, as there are invari&bly a great many 
things practised, by a farmer of experience which do not possess 
any scientific foundation, and on which other farmers no less 
practical will hold entirely different views. 

The value of these societies lies to a large extent in the part 
which tbe members take in their own education, and in the 
fact that the instruction ^ven through the pdeties is carried 
on for a'number of years, and is not, as in the case oi a course 
of lectures, finished at the end of one season. The reshlt of 
this is that the members of the sodeties are able to judge on 
their own farms of the success or otherwise of the instruction 
given and are also able to state thdr experiences of new 
methods nt meetings of tbe societies held in after yean. Mem- 
{bers of societies not only attend with the object of learning 
Jtot, are also expected to assist in furthering the instruction 
provided, and the more they disagree with the lecturer the 
Hberttor the discussion pmd the greater tbe educptmi^ value. 
]^e mii^ng of 'o)d and ycmg farmers^ with farm 
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workers and land-owners, brings many difiwent points of 
view to bear on problems ivider discussion. The young farmera 
£|>eedily gain information from the older ones present, while 
the older ones realise that the young men do not intend fo 
be satisfied that the practices of their fathers are correct with¬ 
out first testing the value of the new methods advocated. 

As far as the County Organiser is concerned, he will find 
that the running of a society results in great economy in the 
work of his stafi, and consequently a far greater amount of 
work can be accomplished with the staff available. The 
variety of subjects dealt with, and the variety of lecturers, 
are additional advantages, and help to maintain interest. Tho 
discussions at meetings of these societies form a very useful 
means of training young farmers in public speaking, an im¬ 
portant matter in these days of active Farmers’ Unions. 

From a scientific point of vfow, the Agricultural Discussion 
Society forms an excellent link between the farmer and the 
scientist. Discussions on maby occasions bring to light differ¬ 
ences of opinion amongst practical farmers which call for 
further investigation by the scientist. Societies also provide 
a convenient medium for the distribution of pamphlets and 
other published information. 

The writer looks forward to the time when every county 
vnll have its Discussion Societies, and when ever>' important 
agricultural district in each county will have a spciety. Judg¬ 
ing by the success'of the societies already established, great 
progress in agricultural education will be made when thia 
state of affairs is brought about. The Farmers’ Unions, which 
have done such good work for the agricultural industry gener¬ 
ally, cannot afford to miss this opportunity to increase their , 
power for good by bringing their members into closer contact 
with each other. 

«««*•« 

METHODS OF COVERING GRASS 
SEEDS. 

B. D. WiLLiAifs, B.Sc., 

Welsh Plant Breeding Station, Aberystwyth, 

Thb results of previous investigations on the depth of covering 
best suited to the seeds of various grasses and clovers, and as to- 
Ihe methods of covering most a^^licable to ordinary field con¬ 
ditions have been published in this Journal.* 

* Depth of Sowing Gras* and Clover Seeds, by R. D. 'Willluns, and! 
May, 19S2: Methods gf Covering Oras* and (Saver Seeds, by B. D. W illiama,. 
March, 192*. 
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la order to throw more light on this important practical problem 
and to make the investigations more comprehensive, a forthmr 
series d experiments was carried oat in 1928 on thn methoda 
of covering the seeds of perennial rye grass, meadow foxtail, 
timothy and rough-stalked meadow grass. 

It is often recommended that the large and small seeds con¬ 
stituting a mixture should be sown separately, and that the largo 
seeds should be harrowed in before sowing the small seeds, which 
should be left on the surface or merely rolled in. On a priori 
grounds this view seems quite sound, since seeds of different 
grasses and clovers have different depth requirements. 

In order to ascertain if this is the case in actual practice, 
representative grasses with large seeds (perennial rye grass and 
meadow foxtail) and others vrith small Seeds (timothy and rough- 
stalked meadow grass) were selected for the experiments here 
dealt with. The trials were carried out on a fairly unifonn 
medium loam which had carried an oat crop in 1922. The soil 
was in good condition and an excellent seed bed was obtained.. 
The seeds were eown broadcast by hand on 16th June, without 
a nurse crop, on long narrow one-hundredth acre plots, 72.6 feet 
long by 6 feet wide. 

The seeds were covered by farm implements commonly used', 
for the purpose. The methods of covering adopted were:— 

(1) Seeds uncovered; (2) Smooth roller; (8) Horse hay-rake, 
followed by smooth roller; (4) Chain-harrow, followed by smooth: 
roller; and (5) Light peg-harrow, followed by smooth roller. Each 
species was sown on 20 plots, 4 plots being allocated to each 
method of covering, of which two were chain-harrowed and two 
rolled as the last operation before sowing. 

The four species were sown at the uniform rate of four million 
viable seeds per acre, that is, at the rate of 91.8 viable seeds 
per square foot. The percentage (laboratory) germination of the- 
seeds of each species was as follows: perennial rye grass 94, 
meadow foxtail 92, timothy 98 and rough-stalked meadow 
grass 78. 

The seedlings were counted on 11th to 16th August by taking; 
40 readings per plot with 6 inch meshes. These resalts are- 
summarised in Table 1 hereunder, which shows the average 
number of seedlings per square foot of perennial rye grass, 
meadow foxtail, timo&y and rou^-stalked meadow grass on 
plots a)vered by different methods. 
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Tablb I. 


LMt 

operation 

.before 

Sowing. 

V 

Metaiod 

of 

Covering. 

Perennial 
^ye erase. 

Meadow 

FoxtiiJl 

Timothy. 

\ r 
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Itaadoif Orma, 

Seed- 

tmge . 

Probable 

Error. 

Seed- 

lingt 

Probable 
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Seed- 

lings. 
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a 

Probable 

Error. 


1 

12 0 

±043 

81 

±0 29 

120 

± 1*72 

14*0 

± 0*66 


2 

1«*9 


7*0 

± 1-26 

21*0 

± 1*86 

21*9 

± 1-00 
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8 

27 b 


9’4 

± 9*'3 

26 6 


2(>*6 

± 2'19 

harrowed 

4 

44*7 

± 157 

14-0 

■ilildi 

»37 

± 0-87 

25-6 

± 1-74 


5 

42-2 

± 2*41 

16*6 

± 2*27 

23*6 

± 0-17 


± 0*14 

• 

1 

9-7 

± 0*48 

n 

± n-38 

11*6 

± 0*62 

138 

± 0*86 


2 

16*4 

± «• ttb 


± 1*03 

20*3 

± 167 

2 ( i*9 

± 0*21 

BoUed 

3 

261 

± 1 

7-3 

± 1*12 

16*1 

± 1*84 

22-8 

± 0*72 


4 

41-6 

± J -62 

9 ‘», 

± 0-74 

21*2 

± 0*93 

28*7 

± <»*88 


5 

41*8 

± 167 

8 * i > 

± 0*29 

16*4 

± 1*19 

22*3 

±074 


The average depth at which the majority of the seeds were 
covered by the different implements was as follows: roller | in., 
hay rake ^ in., chain-harrow ^ in., peg-harrow | in. 

Disciuslon of Besults. —Perennial Rye Graat .^—^It will be seen 
from the figures in the Table that the plots covered by the chain 
and peg-harrows gave very similar results. These plots had far 
l)etter stands than the plots covered by the other methods. The 
tmcovered plots had only about 28 per cent., while those covered 
by the roller and horse-rake'had only 88 per cent, and 62 per 
cent, respectively of the number of seedlings found on the chain- 
harrowed plots. 

It will also be seen that the plots sown on a chain-harrowed 
surface gave in every case slightly better takes than the corre¬ 
sponding plots which had been rolled prior to sowing, but the 
differences are probably too small to be of practical significance. 

Meadow Foxtail .—As in the case of perennial rye grass there 
was very little to choose between the peg an^ chain-harrowa as 
implements for covering meadow foxtail. Both these methods 
resulted in better takes than any of the other methods of 
covering. On the plots chain-harrowed before sowing, the 
number of seedlings on the uncovered plots was only 21 per 
cent., on the rolled plots 50 per cent., and on the raked plots 
61 per cent, of the number counted on the chain-harrowed plots. 

The strikingly low figures obtained for this grass under all 
methods of covering are, no doubt, largely accounted for,by 
,.4he fact that the seeds were not properly covered by any of. the 
methods, fear even when covered by means of the pc^- and chain- 
harrows a much larger proportion of meadow foxtail seeds was 
left exposed than was the case in any of the other seeds experi- 
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«Qdnt4d with. In this connection it is interesting to note that 
the figores in the table show that rolling the plots before sowing 
•did not give lise to as satisfactory takes as on the chain-harrowed 
surface. For instance, the plots rolled before sowing and then 
covered by the peg-harrow had only 56 per cent, of the number 
of seedlings counted tin the corresponding plots which had been 
chain-harrowed before sowing. The greater resistance offered by 
•the rolled surface to the large and very light meadow foxti^ 
seed probably explains the inferiority of the plots so treated. 

Ttmothy —The data obtained for timothy seem to suggest that 
the small plump seeds of this grass were covered too deeply by 
the peg-harrow. The best results were given by the chain- 
harrowed plots. The uncovered plots and the ploto covered by 
roller only were again poor. 

The raked, chain-harrowed and peg-harrowed plots which had 
been rolled before sowing had, for reasons which cannot be 
explained, much poorer stands than the corresponding plots which 
had been chain-harrowed before sowing. 

Rmigh-Btalked Meadow Grose .—The stands of rough-stalked 
meadow grass were not nearly so much influenced by the 
methods of covering as the other three grasses. Although the 
best results were obtained, as in the case of perennial rye grass, 
timothy and meadow foxtail, on plots covered by the chain- 
harrow, yet even the uncovered plots had 55 per cent., while 
the rolled plots had 86 per cent, of the number of seedlings on 
the chain-harrowed plots. 

Despite the fact that all the rough-stalked meadow grass plots 
gave very poor results relative to the number of viable seeds 
sown, nevertheless the figures given in Table I are undoubtedly 
too high as they include a certain proportion of indigenous plants 
obtained from self-sown seeds. This is proved, for example, by 
'tlie fact that the meadow foxtail plots had on the average as 
many as 7 seedlings per square foot of self-established rough- 
stalked meadow grass. 

Oondnsioiui.—^The results of these experiments show quite 
definitely that chain- and p^-harrowings were far the most 
effective methods for covering the large seeds of perennid rye 
grass and meadow foxtail. These results agree very closdy 
with the results of previous investigations already referred to, 
in which it was sho^ that the best takes of Italian rye grass, 
oocksfoot and red and white clovers were obtained when the 
seeds were covered by these two impleme nts. ^ ■ 

Moreover, the results indicate, for the oonditkoe under 
which the investigations were conducted, that even small seeds 
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such as timothy and xough-stalked meadow grass have to be- 
thoroughly covered in order to give the most satisfactory 
stands. Both timothy and rough-stalked meadow grass pro¬ 
duced poorer takes when the seeds were left uncovered or 
merely rolled in than when they wme chain-harrowed. The- 
rapidity with which the delicate root-h%irs of the exposed 
seedlings are dried up is, no doubt, mainly responsible for the 
comparative failures of the seeds not properly covered. 

Tbe most satisfactory takes of timothy and roUgh-stalked 
meadow grass were obtained by covering the seeds by means- 
of the chain-karrow. The tendency of the peg-harrow was 
to cover these small seeds too deeply. The horse hay-rake,, 
although it gave better results' than the roller, was an inferior 
implement to the chain-hanow for covering both large and. 
small seeds. 

As will be seen from the figures given below, there was a 
wide discrepancy in the case of each species between the- 
number of viable seeds sown and the number established 
seedlings, even on the plots with the best takes:— 

JVnmber gf 8ettdling» Bmtio of Seedlhtgt por 
pgr gqya/ro foot on oqwre foot to riahU 
thO hOit PlotL, SOOOM $OWH^ 

Per ceyt. 

Perennial Rye Grass. 44 ’7 48*7 

Meadow Foxtail . 15*5 16*9 

Timothy . 33*7 35*8 

Rough«Bt|tlked Meadow Grass 23*7* 25'8* 

The number of viable seeds sown in each case was 91*8 per square foot. 

Thus within so short a period as two months firom sowing the- 
number of established seedlings of perennial rye grass was less 
than one-half, timothy about one-third, meadow foxtail less 
than one-fifth, and rough-stalked meadow grass about one- 
ig^uarter of the number of viable seeds sown. 

It is beyond the scope of this paper to inquire into the causes 
for the very heavy soil casualties which have been shown to- 
occur. It would seem to be indicated, however, that although 
laboratory germination figures afford a valuable index as to- 
the viability of seed, they do not necessarily afford much 
guidance as to the behaviour of the seed under field conditions 
of germination and establishment. Notes taken on the plots- 
suggest, however, that slugs and other small soil fauna are- 
undoubtedly responsible for a part at least of the casualties,, 
and this is one aspect of the case demanding further inquiry. 

Smnioary,—^The evidence discussed here and in the papers- 
previonslv published may be summarised briefly as follows. 

* TbMB tianrm iqolude a oertain ntraiber of aelf-ottsbUaiMd aeadltnga and) 
are therefore too high. 
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It should be emphasised, however, that these general oon> 
olustons apply only to the species and implements tested, and 
that they do not necessarily hold good for other grasses and 
dovers, and other methods of covering. 

(1) It has been shown that good takes of the grasses and 
clovers tested depeild very largely upon the thoroughness wilii 
which the seeds are covered. Even the small seeds of timothy 
and 'tough-stalked meadow grass have given far better takes 
when harrowed in than when left on the surface or when 
merely rolled in. 

(2) Of the implements employed the best for covering the 
large seeds of Italian rye grass, perennial rye grass, cocksfoot, 
meadow foxtail and red and white clovers were the peg and 
chain-harrows. These two implements gave about equally good 
results. 

(8) The chain-harrow proved a better implement for covering 
small seeds than the peg-hairow. 

(4) The horse hay-rake and the Cambridge roller did not 
give as reliable results as the harrows. 

(6) Apparently there is no advantage to be gained by sowing 
the large and small seeds of a mixture separately, provided the 
seeds are covered by the chain-harrow. 

(6) Although the differences between the results of the two 
pre-sowing operations were in most cases small, yet the plots 
which were chain-harrowed as the last operation before sowing 
gave, on the whole, slightly better stands than the plots which 
had been rolled immediately before sowing. 

(7) There was a very considerable but an unaccountable 
loss of viable seeds amounting to about four-fifths of the seeds 
sown in the case of meadow foxtail and rough-stalked meadow 
grass, even when the seeds were covered by the most effective 
implement, namely, the chain-harrow. 

In conclusion the writer’s grateful admowledgments are due 
to Messrs. W. Davies, B.8o., C. Jones, B.Sc., J. 6. Davies, 
D. E. Mfltmi and G. Evans, B.So., for valuable asststanoe in 
making the numerous readings. 

• ••••• 

SWEDE AND TURNIP SEED GROWING 

IN KENT. 

Ghablbs Cbbbbt. 

An account appeared in this Journal for July, 1923, p. 858, 
of turnip, swede and mangold seed growing in Lincolnshire, fn 
the famous Bomney Marsh district of Kent, where a large acreage. 
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swedeiB, tlwr inethods.of gioinBg* harv€Btmg aiid 

thnsihing are so different, that it may be of intereet to eompfoa 
the two eystemsk/ Each is no doubt the most suitable to the 
respective district. Swede and turnip' seed^ grown in these 
Miffshes, have a great reputation for their keeping qualities. 
Only a small ncr^ge of turnip seed ie nO# grown in Bomney 
Marsh. Many farmers prefer it to swede, as it comes earlier^ 
and is less Eable to ” canker ” and to attacks oi the “ fly’* or 
flea beetle, but the price to the grower is less than for swede 
seed. . ' 

The same methods of cultivation are adopted for both turnip 
and swede seed. 

• Seed and Sowing.— ^In Botnney Marsh, the crops for seed, 
purposes are seldom drilled to stand. The plants in almost 
every case are grown outside the Marsh area, usually on the 
td^er ground to the north of the old Boyal Military Canal, 
between Bye on the west and Hythe on the east. Some are 
grown at considerable distances from the seed district, and are 
brought by motpr transport, which, though more ezpeninve, is 
preferred by many. 

* 'The' 'most suitable ground is either a fallow or after early 
potatoes. For swede seed the best land is that which has been 
•broken up recently; heavy crops can be grown for many years 
•with proper rotation. 

The et(wk seed for the plants should be sown about the middle 
<df August; unless the weather is very favourable, great risk is 
run if sown later than the third week in that month. If dry 
‘weather sets in, the plants may be some time coming, and until 
"the third leaf is developed they are in danger from frost. Turnip 
seed ma^ be sown rather later than swede. 

To grow plants satisfactorily, the ground should be thoronglfly 
cleaned, and a fine seed bed prepared. As much care is necessary 
'hs 4dth aby other crop, but this is not always recognised. 

* The stock seed for the plants is sent by the seedsmen to the 
farmer, with whom they have cohtracted to' grow the se^ at 
a price per cwt.; and he forwards it to the man who is to grow 
the plants for him at so much per acre planted. One gallon of 

^tock seed is sufficient "in an average ■seeeon for •& to>~7' acres 
of plants. The seed is sown either broadcast or by seed barrow, 
and covered in by harrows, sometimes followed by a light roller, 
pr^ca^ting seems still to be the most reliable method, as a more 
’evdn ][>ltmt.is obtained,.if dox^e by,experienced men. . ” • 

* ' Flaatog a^'d^tivatlon.-7-tf the, weather » suit&ble, axA 
'It has been possible to get the ground ready, Ithe plants shdti^ 
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be set oat about the middle ol November. „ il^laate one incb in 
circumference are a fair size. Pltmting can SOt op. opntinuousl; 
from November until the end of February, unlesa.the ground ie 
very wet or hard. It is not advisable to plant later than this. 
The distance between rows should be about 2 ft., and the plants 
dibbled in from 12 l^o 15 inches apart. 

Cross harrowing and rolling often help the plants before they 
reach any size if attacked by slugs or wireworms. As soon as- 
weeds appear the ground requires shimming and hoeing. The 
•shim (Cannot be used too often, until the plants are ready to 
earth up about the latter part of April. After this is done they 
can be left to take care of themselves. 

The majority of growers in this district favour topping, or 
cutting back about 6 inches, before the plants commence to 
bloom. If they are inclined to run up this checks them and helps 
them to branch out. The need for this does not always arise, 
but in most cases it is the practice. 

Bogueing, i.e., taking out the false plants, requires special 
attention, in order to keep the stock true. Amongst swedes, a 
turnip, or some bastard swede, will be distinguished by its 
bright yellow flower. In many cases the farmer will take these 
out as he comes across them. It is, however, usual for the seed 
merchants to send their own experienced men to do this work, 
as often it is only by a slight difference in the colour of the 
bloom and the lower part of the stem that rogues can be detected. 

Outting and Thrashing. —Cutting takes place towards the 
latter part of July for swedes. Turnips may be three weeks 
earlier. The pods should have a good purple brown colour 
when ready. Some farmers are inclined to cut rather too 
soon, but in certain seasons it is very difficult to judge exactly 
the right moment. The tops are cut off about eighteen inches 
from the ground and laid carefully in rows. 

Thrashing will comm^ce in from ten days to a fortnight 
afterwards, according to the weather, but the seed must be 
quite ripd or it will not keep well and its value is reduced. 

A large sailcloth is laid out in the field, and pegged dovm, 
with the sides slightly raised. Sledges on runners or smaH 
wheels are then drawn between the rows, and the straw picked 
up very carefully and placed in the sledge with tops inwards 
to avoid seed scattering. They are then turned over on to 
the cloth, and the straw arranged in a circle. A light horse 
roll is taken round over it, and the straw shaken out by men 
with forks as the roll passes. This appears a rather primitive 
way of thrashing, but it is quite effective'. It has one great 
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Advantage over a machine—^thete is no fear of seed getting 
mixed. With a machine, unless the greatest care is taken 
in cleaning, much trouble may arise after each different sort 
is thrashed. 

When thrashed, the seed is put through a blower on the 
ground and then taken to the granary owhere it is cleaned. 

Diseases and Pests. —“ Canker ” is the name locally in use 
for a disease which possibly starts in the plant bed. It is not 
as a rule noticed until the plants are fit to hoe, about the 
second week in March. The &at sign is a slight bluish tinge in 
the leaf; and if the hoe touches it, the plant will probably 
break off. If a plant is pulled up inth care there may be 
nothing to indicate disease, but on cutting through from the 
orown downwards the rot is exposed. Plants affected in this 
manner have been known to hold out until cut, if well earthed 
up, but in high winds they usually fall. 

Snails and wireworms frequently eat into the smaller plants, 
just below the surface of the ground. This in time causes 
rot, and is often mistaken for canker. 

Maggot or “ bladder ” is in evidence every year in the pods, 
•often causing a loss of 20 per cent, in the yield of seed. Last 
year, although every other pest was abundant, the pods affected 
by maggot were negligible: they had not been so free for 
many years. 

Books’may do considerable damage to young plants, pulling 
•out whole rows in search of wireworms. Linnets and doves 
take a heavy toll just before the seed is ready to cut. 

Flower beetles are without doubt, the greatest enemy to 
the swede flower, and the most difficult to attack with any 
success. It is always present to some extent when plants are 
in bloom. For several years it has done serious injury, and in 
‘1922 it destroyed almost the entire crop. Nothing has yet 
been found that is of real practical use against it. 

«««««« 

ORGANISED DAY COURSES IN 
AGRICULTURE. 

Thbbb are throughout the country a large number of young 
■farmers, farmers’ sons, and other persons interested in agricul¬ 
ture for whom, owing to considerations of time and money, a 
course at an agricultural college or farm institute is impossible. 
Such persons are a distinct class demanding special considera¬ 
tion on the part of those responsible for providing educational 
facilities, since such time as they can devote to instruction 
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is, by reason of their environment and occupation, both limited 
4uul seasonal. It is for such students, of ages mainly fnun 
16 to 85, that Organised Bay Courses are primarily designed, 
•and such courses are being successfully conducted at various 
•centres. The object of this article is to outline a course 
adapted to meet thf average demand. Suitable modifications 
vrill suggest themselves in connection with, for example, the 
type or sex of student attending such classes. 

The question arises as to how far the substance of the 
•courses of one to three years at an agricultural college can 
be modified to meet the needs of organised classes such as 
are here contemplated. Such teaching usually progresses from 
the fundamental pure sciences through their applied aspects 
to the unifying subject of agriculture which interweaves these 
•different scientific threads with farm management and business 
methods. 

In addition to the imparting of facts it is the object of the 
teacher to develop powers of observation and the faculty of 
thinking clearly, and, if this educational return is to be 
obtained in a course that has to deal largely with matters of 
immediate practical application, the isolation of facts and even 
sectional treatment of the subject must as far possible be 
■avoided. 

Though the standpoint of the teacher in an Organised Bay 
Oourse must differ from that of one engaged at a college or 
institute, and though considerations of time will limit his 
selection of material, yet the fundamental truths he must seek 
to inculcate are the same as in a course of greater pretensions. 
They are, shorn of all elaboration, the story, simply told, of 
how a plant grows and how an animal lives. The teacher 
should remember, too, that he is not only instructing young 
farmers in the reasons for their practice, but is also explaining 
farming as a business and pointing the way to improvement. 
By the selection of matter that is of immediate local interest, 
not only is the necessary confidence established between 
teacher and pupil, but attention is directed to .all aspects of 
the system of farming common to the district. 

The basis of teaching should be the system of farming 
practised in the given locality, and, following on the simple 
discussion of the elementary scientific and economic principles 
underlying farm practice, the development of a broad co-or> 
•dinated view of the business of farming as a whole should be 
^attempted. The business dde of the industry should always 
\be kept to the forefront, the influence of fundamental finandal 
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.OonsiderationB-on the pxactice and conduct of the farm should 
be demonstrated, and, such alternatives should be suggested aa 
can be justified on economic and scientific grounds. 

In the following pages an attempt is made to apply- the- 
general principles stated above to the framing of a syllabus for 
a suitable course in agriculture. Allied subjects -sueh as hor¬ 
ticulture, dair 3 ing and poultry-keeping, except in so far as 
they come witW the range of mixed, farming, are not included. 
The'treatment of these subjects in detail would not1t>e generally 
advisable or possible in these classes, and must necessarily be 
reserved for special courses as occasion demands. Nevertheless, 
in the course of general lectures, indications would be given 
of lines likely to be profitable locally, and therefore deserving 
of supplementary courses. Comprehensive syllabuses of certain 
specialised branches of farming are included in the addenda 
as suggestions for adoption where a demand for instruction 
in these may exist or arise. ■ 

, While there is no desire to interfese with the discretion of 
the teacher, or with local requirements, it may be stated that 
a convenient arrangement has been found to be one day of 
four to five hours a week at each centre for a period of twelve 
to thirteen weeks, and the number of students should not 
exceed twenty. 

The course may be classified under the three heads, A. Crop 
Husbandry; B. Animal Husbandry; and C. Farm Management. 
These are dealt with below. 

A- Crop Husbandry. 

(a) The Origin and properties of soils; examination of tha 

difEerent soils and subsoils with special reference to local types (arable 
and pasture); sandy, clayey, peaty, and chalky soils; temperature and 
aeration of soils; soil moisture; soil bacteria. 

(b) Principles of Cultivation. —Effects of ploughing, harrowing, 
rolling, etc., preparation of seed bed; modifioations of the soil; drain¬ 
ing, sub-soiling, bare fallowing, cultivating; liming; manures, natural 
and artificial. 

(c) The Plant. —^The structure of the plant; essentials of plant 
growth—air, water, food, heat (leading up to a general consideration 
of farm crops from an elementary botanical standpoint); cereals, pulses, 
roots, grasses and clover^. 

(d) Principles of Potations. —^Tnter-relationsihip of cropping and 
stocking with spcial reference to the system prevailing locally; cropa 
of. the rotation dealt with individually—^their cultivation, manuring, 
harvesting and disposal. 

Weeds, and their eradication. 

' Grassland—valuable. Useless, and harmful plants in meadows and. 
pastures; management. 
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B. Animal Husbandry. 

(а) £lsiuantujr physiology and anatomy of difionnt elassis of stoekj 
pri^ples of bleeding, tearing, and feeding, maaagamsnt in health and 

(б) Types of animalse—(1) The horse—faults in leg and leei. Shoe* 
ing; (2) Cattle—dairy stock and beef cattle; (8) Sheep; (4) Pigs. 

(e) Feeding and management of live st^, compilation of rations^ 
and economic nse of piilrchased and home-grown foo^; milk recording; 
improved methods of meat and milk production. 

0. Farm Management. 

(a) Business principles; use of farm diary and records; book- 
ksepingp simple accounts^ cash analysis system, preparation of Profit 
and Loss Account, the Balance Sheet; income tax assessment, basis of 
rating and taxation; method of determination of costs of production; 
valuation of manures, feeding stufis and unexhausted residues; farm 
arithmetic and elementary surveying. 

(b) Law of Landlord and Tenant; Farm Capital; Tenant Bight 
Valuation—^basis and method, and custom of the coun^. 

(c) Co-operation, distribution and supply. 

(d) Machinery and care of implements. 

(s) Organisation of labour. 

(/) Production costs. 

It is not suggested that all instruction should be given 
in the form of lectures. Excursions to neighbouring farms 
should be made, thus giving the teacher the opportunity of 
illustrating his teaching and encouraging discussion and 
inquiiy amongst the students. 

It is neither possible nor desirable to teach manual processes 
othervdse than by demonstration of methods and recognition 
of good and efficient workmanship. The training of a skilled 
worker is^ as much a question of time and practice as of 
instruction. 

Ho&ticxtltueal Stiubus. 

Study of the Plant —General structure; functioiis of leaves, r oot s , 
stems and flowers; nutrition, assimilation, respiration, trans¬ 
piration, growth; essential conditions for growth; seeds and their 
germination. 

The Soil ,—^Its composition, properties, kinds; water supply; plant 
food; the pr^ciples of manuring, farmyard manure, artificdal 
manures; cultivation. 

Peete.—An introduction to the study of fungi and insects; life history 
of a few common pests. 

Vegetables. —^Kinds, main points in cultivation; rotation; manuring; 
production of early and late crops. 

Fmtf.—Kindsj recognis^ market varieties; general cultiva^on and 
treatment; stocks; propagation; grading; paddng and 
marketing. 

Crops under Crops suitable for cold frame, houses, etc.; main 

points in the cultivation of tomatoes, cucumbers, etc. 

Fleioer#.—The best market kinds—daifodils, sweet peas, wallflowers,, 
ehrysanthemuxns and camationB. 

B 
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Daxbting SruABtri, 

1, Importance of Cleanlineee in Dairying* —OontaBiinAtian-^(a) 

yisil)ia, (5) Bacterial) preventive methods. 

Bacteria, ferments and enzymes in milk; harmful and bene¬ 
ficial kinds; how they help or defeat the cheeseinaker; rate of 
increase (1 into 2 in kO minutes—caloulate number in 24 hours). 

Means of checking action—(a) Pasteurisation, sterilization 
and refrigeration. ^ 

Material required. —Diagrams of difiterent forms of bacteria; 
explain minuteness, will pass through strainer; explain action 
in producing starter and gassy curd; 

2. Methods of Handling Milk, — (a) Cowshed, clean, light, and well 

ventilate; (b) cows’ hindquarters dipped, groomed and washed; 
(c) milkers’ hands and clothes clean; (d) utensils clean and 
sterile; (e) cooling; (/) strainers, cotton pa^ 

Material required, — Pamphlet showing simple steam 
sterilizer; glass fiask and Bunsen burner or other heating 
arrangement; photographs illustrating the methods adopted 
when clean milk production is practised. 

By means of a special thermometer show difference in tempera¬ 
ture between hot, scalding and boiling water. 

Dairy Appliances. —Milking; buttermaking; separator; cheese- 
making; testing; chemicals and glassware; defects in utensils 
and effect on milk; care of utensils; thermometers. 

Material required. —Dairy catalogues in which to point out 
the various utensils and discuss the material of which they are 
made, and their advantages or disadvantages for the purpose for 
which they are designed. 

4. Milk. —^Properties and composition of whole milk, separated milk 
and cream; effect of heat and rennet on milk; law regarding 
milk; grading. 

Material required. —2 glass jars; some rennet and Bunsen 
fiame or other means of heating. Experiment—Almost fill jars 
with milk and to one of them add rennet and show separation 
into curds and whey; apply heat to the other jar and observe 
results. Explain pasteurisation and sterilization. 

1^. Milk Products. —Cream, butter, cheese, their oomposition, manu¬ 
facture and marketing; marketing of milk. 

Material required. —Small portion of starter, discuss its use 
in cheese and butter-making; cream containers, butter paper and 
cartons, cheese calico. If facilities available take a fat test of 
milk and cream. 

6. Food ValiLes of Milk and Milk Products. —Comparison with beef, 

potatoes, fruit; value of milk for children and invalids; necessity 
for care in handling; wastage due to improper handling; varioua 
dishes which can be prepared from milk and milk products. 

Material required. —Chart shoving comparative food values 
of various substances; add rennet to milk to make junket, give 
recipes for various dishes. 

7. Milk Testing. —Analysis; acidity; visible dirt content; bacterial 

content. 

Material required. —Qerber tester and chemicals; acidimeter 
and chemicals; Gerber dirt tester; petrie dish; lactometer and 
the r m om e te r; slide rule. 
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Take test for fat content and calculate total golide by means 
of lactometer, reading by means of slide rule; take tests for 
acidity and explain function of neutralizer and indicator; take 
test for visible dirt; show prepared petrie dish and discuss method 
of preparation. 

• 8 . Breeds of Dairy Cows. — Points of dairy cow; udder and 

vein; diseases^of udder and how they affect the milk supply; 
washing hands* hfter milking each cow as a means of preventing 
transmission of diseases. 

Material required. —Charts of 8 or 4 breeds of dairy cows; 
chart showing points of typical dairy cow; anatomical cha^ of 
udder. 

Small Live Stoci^ Syllabus. 

Foultry on the Faim. —System of management; destruction of insect 
pests; improvement of grassland; value of manure. 

Breeding of Fowls. —Suitable varieties; breeding; selection; manage¬ 
ment. 

J'eeding.-Utilisation of farm products; feeding for egg production; 
fattening. 

Ineubatiwi. —Natural methods; use and management of an incubator. 
Bearing of Foultry, —Artificial brooding; feeding chickens; treatment 
of young stock; ducklings. 

Housing of Poultry. —General principles; suitable types; materials 
and construction; temporary shelters; general equipment. 

Duck Keeping and the Breeding of Geese. —Egg production; table 
duclu; rearing of goslings. 

Turkey Breeding, 

Common Disease of Poultry. —Prevention and treatment; roup; disease 
of the liver; gapes; intestinal diseases in chickens. 

Goat and Rabbit Keeping, — y alue to the farm labourer; breeding and 
management of goats; fur production from rabbits; management. 

WATERCRESS AND ITS CULTIVATION. 

A. H. Hoabe, • 

Ministry of Agriculture and Fisheries. 

The value of watercress in the national dietary was emphasiBed 
at the last meeting of the British Medical Association. In 
addition to the already established medicinal properties derived 
from its oily and mineral contents, it possesses, in common with 
other green salad plants and with fresh fruit, an important valne 
from the point of view of general nntritimi, since ^it is a source 
of those active chemical bodies known as vitamines whidi appear 
to play a vital part in healthy nutrition. 

Ape^ from the fact that watercress should be readily obtain¬ 
able all the year round, it has the further advantage over other 
■salad crops that it is cheap enough to be within the reach <4 
■everyone. Such a source of healthy green food should not, 
therefore, be neglected, and the followihg notes upon the plant 

E 2 
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and its coltivatitm may be of some assistanoe in atimulat^g 
its production in this country. 

Watercress {Naetiirtium officinale) is a cruciferous aquatic plant, 
and is indigenous to Great Britain as well as the rest of Europe 
and Asiatic Russia. It has also spread to Northern America 
and has established itself in many of the Biitish Colonies. 

As an edible plant it has been recognised almost as far bade 
as history records, and is frequently referred to by,writers of 
the Greek Classical Age under the name “ Kardamon,” and 
was regarded as a remedy for brain disorders, as the name, 
meaning “ head subduer,” implies. 

The plant appears to have come under cultivation in this 
country about the year 1800, and to-day practically all the 
watercress placed on the market has been cultivated in specially 
constructed watercress beds. 

The Plant: Description of Types.—Although all are derived 
horn the natural species, there are three distinct varieties of 
watercress in cultivation. All three are a great improvement 
upon the wild plant, both as regards form and flavour. They 
are known to growers as dark green summer cress, light green 
summer cress and brown winter cress. 

The two summer cresses are the varieties grown during the 
warmer months. They are both less hardy than the brown 
cress. Thp Dark green summer cress possesses leaves which are 
larger and bolder, with darker colour and fuller flavour and being 
less astringent than the light green variety. It also sells better 
Sfid is the stronger growing type. The Light green summer 
cress more closely approaches the wild species in general aspect, 
but its flavour is considerably superior. It flnds a ready sale on 
some markets. 

The Brovm winter cress is readily distinguishable, (he green 
of the leaves being tinged with brown, partic^arly towards the 
edges. This browning becomes more marked in colder weather. 
This cress is mostly grown during the winter months, partly 
because it is hardier and partly because the market appears 
to demand a brown cress at this season of the year. 

In commencing to cultivate watercress it is important to bear 
in these points as regards the varieties, and to make 
certain when purchasing stock that it is true to type. It is 
always best to go to a reliable grower fw: new stock, and to 
be certain beforehand which variety it is proposed to grow. 

Onlttvstioii: Water Supply.—The moat important factor in 
suocSfeful watercress cultivation is the water supply. In (he 
first place, whatever its source, the water must be absolutely 




Fig. 1.—Modern Watercress Bed adjoiuinff the River Wandle, nciir Wallington, 
Surrey, showing the Water Reservoir and light railway for transport of cress. 




Fig. 2.—Showing the general lay out of a Watercress Bed, with packing shed in 

the centre. 
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free from ocmtaminstion of any kind, and BcrapokNU ears must 
^ taken by the grower to guard against this occurring as long 
as the crop is under cultivation. For this reason streuns of 
dear running water are usually employed, and as near as 
possible to their sources. An instance of this is the river 
Wandle in Surrey^ which in its upper reaches is the source of 
water supply to several hundred acres of wateraress beds. 

Secondly, as it is impossible to grow watercaress in the winter 
months with stream water, it will be necessary, if regular winter 
production is aimed at, to have access to a supply of spring water 
either on the spot or in close proximity to the beds. These 
points are not 'generally realized, but are important. The 
growth of watercress is mainly influenced by the temperature 
of the water. Stream water falls in temperature with the air, 
and at average winter temperature is useless fmr productive 
cultivation. On the other hand, spring water comes from the 
ground at an average temperature of about 48 deg. F. through¬ 
out the year and, providing it is kept under cover between its 
source and the beds, renders winter production a commerdal 
proposition. 

For the above reasons, therefore, watercress growers usually 
locate their beds by the side of shallow, quick-running streams 
near their sources and, if regular production throughout the year 
is desired, in localities possessing the principal water-bearing 
formations, such as the Chalk, the Greensands and New Bed 
Sandstone. 

If there are no available natural springs which may be utilised, 
•deep bore holes are made into the water-bearing formation, and 
the “ arterian wells ” which are the result of these <^>eration8 
provide a constant and regular flow of water at a suitable 
temperature. Operations this nature may be seen at 
Gcunshall, in Surrey, where some of the largest areae of wathr- 
•oress beds in the south of England are located. 

It is, of course, impracticable to make borings for water remote 
from watercourses, as tiie ultimate disposal of the water mnst 
he provided for whatever its source. 

Before .leaving the subject of water suppty, referhnoea ahoold 
l>e made to the fact that snooess or fulure in wstereresa ^fowix^ 
is dlten influenced ocnriderably by the ehendeal natdrs of ilie 
water il^. Not dl waters prove to be suita^, amd in some 
ihe mop may refuse to grow altogether. ia dna to fiie 
amount and' aasmttnent of minerals dfssolved hi liie water, and 
qirii 4 |; Water is parBetflariy liable to veriafisn In this retpeet. 
iniere 'are no delliiite data amilahle upon flfls point, and Beyond 
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•toting that a pKx^ective grower shoald experiment on a small 
•sale at the oommeneement, if there be any doabtt little can 
be said. A stirvey of some of the. most successful watercress- 
beds in the Home Counties points to the fact that water from 
the Chalk and Greensand formations is usually dependable. 

Oonstraction of Beds.—^The construction* *of modem water* 
cress beds is a big undertaking involving the outlay of a con¬ 
siderable amount of capital. While it is quite possible to- 
construct beds on cheaper lines by employing rough and ready 
methods, experience has shown that this practice is more expen¬ 
sive in the long run. The cheaply constricted beds will 
probably require continuous patching to maintain them in an 
efficient condition, while, on the other hand, the well-constructed 
beds last in good condition for a long period. Apart from these 
considerations the cheaper beds, constructed as they usually 
are froiq rough timber and turf, afford greater facilities for the 
attacks of watercress pests. 

It will save time and expense, therefore, if walls and footwaya 
are constructed of strong concrete on good foundations and the 
surfaces should be rendered smooth in finishing. A watercress 
bed shoald be about 25 ft. or 80 ft. in width and of Convenienii 
length to suit the site. The length should not, however,'be more 
tha^ about ten times the width. 

The walls qn either side, which will also provide footways,' 
should be about 2 ft. in height and 18 in. width. At the head; 
of the bed,a strong reservoir is constructed and separated from 
it by a wall from 2 ft. to 8 ft. wide. This reservoir should be 
about 4 ft. or 5 ft. in width and 2 ft, in depth, and servus t0» 
maintoip e sufficient head of water to keep the adjacent bed 
Bitpplied. One feed pipe is provided and so arranged as to bring: 
the.wpter flow to the bed under absolute .control. 'The waters 
is fed into the reservoir direct from the supply abd there'must> 
be provision for control and overflow. The surface of the, bed* 
shouldlbe abg^ 1 ft. beloy the top of the wall and so madc^ 
as to provide a gradual fall throughout itq jvhole'l^gtti iqf 
J^lje The w^l at th? pndof the be(i fhoold 

dii o il 
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The foregoing notes outline Iniefly the ptinoqde upon whidi 
modem beds are constructed. As a rule, they are laid out in a 
series, the whole forming a large block of beds, but any arrange^ 
ment of this kind is governed by the area and configuration of 
the site available. If the area of beds is extensive it will be 
found convenient have a central position set aside for S 
packing house, and at Intervals between the beds sets of harrow! 
gauge rails with flat trucks to provide rapid and labour-saving 
transport of the cress to the packing house. 

The accompanying photographs (Figs. 1 and 2) show a good 
example of the construction of modem watercress beds, with a 
central packing shed served by light railways. 

Planting and Gleneral Management. —^In order to maintain a 
regular supply for market the cultivation of watercress calls for 
constant and careful attention. The beds must be planted and 
managed judicially to attain this end and, furthermore, the 
grower must maintain a supply of stock for planting up freshly 
prepared beds. If winter cress is grown, it will be necessary to 
plant up stock beds at the conclusion of the season to provide 
stock for planting up the following season’s beds. Similarly in 
the case of the summer cresses, although, as a general mlej 
the beds are freshly planted up in the autumn to become estab¬ 
lished by the following spring. 

Roughly speaking, a crop of watercress takes about four 
mouths to arrive at the marketing stage from the time of 
planting. Once the bed has become established and the first 
cut taken, it will re-grow fairly rapidly and may be cut Over at 
frequent intervals according to the season and weather. It is not 
advisable, however, to leave the cress in possession of the bel 
too long and the latter should be cleansed, dressed and replanted 
at least once a year. > 

Beds are prepared for planting by being first thoroughly 
tieahsed of all imts and stems of the previons crop. 'The betb 
are then “ dressed " by admitting water freely, tire Burfscei 
d the bedd being moved about thoroughly with wooden rakeW 
Ml that the water can diskdgq and carry away allvtraees d the 
eld (drop, fbul omd« teeeOs,!' etel < Tfaie bedd ace flien ledetteil 
damn fidUed) wUhi tisef ksSske d Ihe'ialletb TKa' wtatkr'/^ 
reduced so that the surface is only just eQ! WB ad»gito4? sohMl 
■dtled 4wwaa tigqteaibfhicaBiii ready fete pisteta^Aq 1 ^r<r fi ’ 
-flPlaat^ iaadoiaidsy anttariii^* tfain!k3rerM(lbtetd|a«pwid^ 
eA fidG^^igiawai (aeMeteBkensiflomilthffdoilniM^ SWe {ft«dfleMi 
by hand, and care mudctfedaenned^ifeDaiteaBa da«wHdtaieteaiili 
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^ the bed’s sodaoe. The tops used for pla&tiiig should be 
from 12 in. to 18 In. long. In a few days th^ plants will make 
roots from every joint, and as the oress becomes established 
more and more water is admitted to the bed. 

Great care mast be taken in regalatii^ the water supply to a 
newly<planted bed, or there is danger d "^swimming ” off tbe 
plants before they become firmly rooted. 

The planting of brown winter cress usually takes place* daring 
August and September, and should'be completed by Michaelmas 
at the latest. The planting of summer cress usually takes place 
in late autumn—^in wjuch ease it will stand throughout the 
winter—or in the spring, as soon as stock becomes available. 
It is emphasised that the regular production of this crop demands 
careful thought and judgment. 

Marketing the Crop.—The cutting of watercress is performed 
with a large sharp knife, the operator holding the cress in 
one hand and severing the, stems with the other. The cress is 
usually despatched to market in wicker baskets known as flats, 
each bolding about 70 lb. Except in the case of special trade, 
the cress is not bunched by the grower, but is packed into the 
baskets loose, care being taken, however, to keep the heads level 
and compact, with the stalks packed outwards. 

As the crop is of a perishable nature and must be marketed 
in as fredi a condition as possible, catting and despatch must 
take placd upon the same day to ensure that the cress will be 
on the market not later than the following morning. If the 
markets are at considerable distances from the grower’s district, 
it is often necessary to commence catting very early in the 
day. Growers in the south of England commence as early as 
4 or 5 a.m. to catch the following mcaming’s markets in Man* 
cheater, Glasgow and other northern towns; 

Pests.—^Watercress under cultivation is often attacked In 
summer by the mustard beetle (Phaedon eoehUaria), which 
devours the leaves Toraciously, and the dunage inflicted is some* 
times severe. These small beetles are of a bright blue colour 
and are capable of multiplying rapidly. The small yellow eggs 
are deposited <m the under side of the leaves, and the larv# 
which hatch from them likewise feed actively on tire stems and' 
leaves of the cress. 

' This pest passes the winter in the adult stage anumg roiig^ 
fuese ai^ rubbish, mid for (his reason whteroress beds eon* 
■toneted vtith turf and wood for the sides are more liahls t» 
attadn than well constructed oonecete bedbu 
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Oatutant watch must be mamtained for .this deetmotive peet, 
•end if it appears it should be dealt with immediately. Limited 
■areas of attack may be handled by clearing out and destroying 
the attacked cress, but in the case of extensive attacks, the 
better method of control is by flooding the entire bed with water 
ior a few hours, thif having the effect of sweeping away the 
eggs, larve and adults. 

In districts subject to the depredations of this pest all water* 
•courses and the sides of the beds, if no concrete work is employed, 
■should be maintained in a clean condition, in order to reduce 
the chances (ff the beetle finding comfortable winter quarters. 

A fuller description of this pest is given in the Ministry’s 
Leaflet No. 268. 

Growing watercress is also liable to damage throng the, 
'depredations of the fresh water shrimp (Qrammarut pules), 
which abounds in the rivers and streams of this country. The 
amount of damage done depends upon the number of this small 
'Crustacean present, and if the beds are properly cleansed and 
-dressed at regular intervals it should never be very great. It 
liBS been found that the application of a little lime tends to keep 
•down this pest. 

• ••••• 


FIG CULTIVATION. 

Thh Fig fFicua eanea) is a native of the south of Europe, 
siorthem Africa and western .A^. It has been in cultivation 
since the earliest ages, and* there are many records of the 
•estimation in which the fruit was held, espedally by the Oredm. 
The esse mth which it can be propagated from cuttings, its 
resistance to heat and drought, its early bearing and its value 
as human food hod in the esrfy ages much to do with its wide 
•dissemination. 

Botanically the genus Fietu belongs to the order Morueea, the 
•characteristic of which is that the flowers are home in a peer* 
shaped inflorescence. Thus in the flg. the se^alled firoit is 
- Seafly a cavernous fmit*8talk with an opening at the top; in this 
liollow receptacle are home numerous minute flowen, aho^ fill* 
in^ the cavity. Dhe latter mature into small frmts or ** seeds.’* 
'^ese flowers are of two kinds, male and female; tiiey are very 
•rimple in s^rture, the male flower hrii^t eemposed of seveid 
•dtamcns on a long stalk’, irinle the female k a 'oae*oltiled ovary 
•containing a srns^e ovids. 
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In one foam of F. cariea the iafloresoenoeB contain female 
flowere; thia type is known os Ficus. The other type oontaining 
male flowers only is known as Caprifieus. The latter do not 
produce seed, but ore utilised by a small qpedes of wasp as a 
receptacle in which to lay eggs, the larva from which take thsr 
place of the seed. Pollen is carried by th^jvasp from the male 
flowers to the female inflorescences, and fe^lisation takes place. 
In Bouthem Italy and other parts of Europe where the flg hoa 
been extensively grown for ages, the majority of the tifees phmted 
are Ficua-individuals; amongst these are grown a few of the 
Caprificus variety, by which pollination is effected by means 
of the wasps. It is wrong to suppose, however, that this process 
which is known as “ caprification *' is essential to the maturing 
.of the fruit; quantities of figs come from districts where no- 
system of caprification is employed, and it is now generally 
agreed that with the exception of the Smyrna of Turkish fig, in- 
which caprification is necessary, all the common cultivated figs 
produce well-matured juicy fruit without any external pollination' 
whatever. 

' Fig cultivation in this coun^ is carried on largely under’ 
glass, but in the south of England, particularly in the Worthing 
district, the trees of bush form are often grown in the open air. 
The young growths are liable, however, to be killed by severe 
frosts, though they not infrequently spring again from the roots. 
Considerably more damage is done by a canlfev of the wood, to- 
which outdoor figs ore particularly 'susceptible, and 'which is 
gradually causing a redn^on. of the acreage of this crop. j 
' Outtivation for Commercial Purposes. —(a) Under Olass.-^, 
Undqr glass figs are oecasionaily grpwm as bodi trees, but- the, 
usual method is to train the trees in- the form of a fan, aUowing’ 
the braztches to extend as-far as'possible. Figs will succeed 
in any glasshouse where thareis mom for ei^anrion, but a span- 
roofed house is, perhaps, the best shape. 

' Propagation of the frees is usually made from cuttings taken 
from oneryear-old wood and rooted in pots.; 'For two yema tho> 
yguitg planfe axe-kept in.% Sftanir poNtion,.and are-rijen ready^ 
fjfri'ptontwg dn; the ,paraMnent-*hed 4n*th»,jipgfla.; .^Tbesa bftte ■ 

ili.ii6h^ •wsvaultfhe .nq^-rwuiijMS 

piRmdihiihwmca 4iafr»>Sf|(ih.<)igid>*t«t-8hooli Jwihod tpvetumm- 

fixed at about 2 ft. below the glass JfeillBfe -dUhtlBiHfe- 
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‘ctesved the pnming and training is altered to form the right 
type of bosh. 

In the rich soils of Worthing practically no manure is given 
(except as a mulch to conserve the moisture), but the ground is 
generally limed at intervals of two or three years. Much water 
is need^, but it must be regulated with knowledge; the roots 
should not be allowed &> become dry during winter, but the main 
waterings should be made during the growing periods. The 
supplies must be regulated with especial care during the ripeding 
period, or the fruit is liable to crack. 

As much light as possible is essential, and, if the foliage 
becomes overcrowded, a certain amount of summer pruning may 
be done. It is better, when adopting the “ fan ” method, to 
grow the trees in a house with glass sides, or with only a very 
low brick wall. A glaring light is detrimental and the houses 
should be shaded. 

Figs will stand a considerable amount of heat, and may easily 
be forced'; if this is done, as is generally the case at Worthing, 
three crops can be obtained every year. The house is started 
about the beginning of December and kept at a temperature o£ 
about 80 deg. F; The first crop is produced on the shoots of 
the pkst'year’s'growth; and its suceese depends on the condition 
of this growth. It should not be soft, green or immature, bub 
should be well hardmied. If conditions are favourable, picking 
may cominehce at the end pf March, and these first figs fetch 
t3)e best prices in the market. The second crop is produced on 
the current year’s growth, ripens in May and June,- and produces, 
the largest quantity of fruit, though the quality is less satis¬ 
factory. The third crop (which is sometimes removed to husband 
the strength of the tree) ripens ih July, and usually produces 
abundant small fruits wlridh fetch very little in the market. 

(h) I'p, the Opeh.->.FigB.are.grown in the open at Worthing as 
hushes, planted from 16 to, 18 ft. apart in ground which, has 
previously been deeply calHvated and limed. The ground is 
hfipt -weh’cultivated , and free.froqt weeds, but riot lilto^lly’ 
supplied-with chemicals, fqr-too.ncd) (t spil. i^ pot r^mmended.^ 
la; ijon^. pJeptatidpf -no s^ucft applied;.in.bthw, gi»lirer& 

are T«moved,fj.j,|^^ jn 'df’Wm o;I^ Jntjda .tn-iJvi i-'mipw 

preceding year’s growth on short-jointed, well-ripened shoots. 
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the fruit sets in the spring and ripenp in AngoiA me September. 
The 8ec)ond crop sets abont Augnst; Uie fruits grow to a small 
sise, bat seldom ripoi. 

Varieties.—The varieties of figs are exceedingly numerous 
in the countries where they are extensively cultivated; but many 
of them have not been tried in this ooi^try, and, as far as 
commercial fig-growing is concerned, the*^ chief variety grown is 
** !^wn Turkey,** with ** White Marseilles ** as an ocoasimial 
alternative. ^ 

Brown Turkey (Brown Naples, etc.).—^The fruit is large, short 
and pear-shaped, with a grooved surface; in colour it is brown 
with sometimes a ftunt purplish tinge on the sunny side; the 
flesh is tinged with red at the centre and is ririi and sugary. 
The fruit ripens early; the tree is an^abundant bearer and one 
of the hardiest; and, while it forces well, it is also probably 
tbe best for outdoor cultivation. 

White Marseilles (White Standard, etc.).—^Fmit is large, 
roundish, and slightly ribbed; pale green in colour, becoming 
yellowish-white when mature; the flesh is succulent, sweet and 
rich. The tree ripens well against a wall and forces well. 

Picking and XaAeUng.-^The fruits are picked when nearly 
ripe and packed in trays holding one dosen fruits or in boxes 
holding four dozen. Extra spe^ fruits are sent to market in 
dudlow wicker " handles ** contuning four, hud on |nnk tissue 
paper on a bedding of wood wool. The first arrivals realise 
fairly high prices, but this, falls as the season advances, and 
the final conrignments realifie but a small figure. 

• • • • • 

MARCH ON THE FARM. 

J. R. Bond, M.Sc., 

Agricultural Organiser for Derbyshire. . 
Weather Votes.—Normally March is one of the drier months 
the year and is popularly regarded as windy: certainly 
east winds in this month have a, very (hilling effect. The mean 
temperature of the ur, norma^y 41^ to 42° F. m the Midlands, 
ip about 2° above that Qf Febraary but 4|° below that of April. 
The soil is ordinarily,warm amugh'in Ma^ iar the frhly qui(h 
genpination of cereal graips; but s^eds .of. certain ttrablescnne 
weeds, such as (haxlock, usually do not begin to .grow iintil 
warmer, conditions return, about t^ middle of Ap^. 

Tim pad winter has afforded a notowortihy illustratian of tbe 
(tifiset Af temperature bn germlnatiod of see^boiimi Winter oats‘ 
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and wheat drilled at the beginning of November lay dormant 
in the soil through ten or twelve weeks of abnormally cold 
weather, until about the first week in February, when, as a 
rosult of eleven dry and comparatively warm days, the plant 
suddenly appeared above ground. One correspondent, who at 
the end of Decembev*4espaired of a field of wheat drilled on 
filst October, reported on 5th February that it had come up 
exceptionally weU. Even heavy land that was almost sodden in 
the middle of January came into sowing condition during the 
eleven fine days ending on 6th February, and opportunists were 
able to disc-drill one or two fields. 

Grass Land.— Since the introduction of artificial manures, 
the effects of which on clean-bottomed grass land ai'e usually 
very pronounced, little attention has been given to the possi¬ 
bilities of stimulation by tillage operations. Grass land ordi¬ 
narily receives little cultural treatment beyond chain harrowing 
at this time of the year and, in the case of meadows, rolling 
and stone picking a little later in the season. In some districts 
pastures are not even chain harrowed. 

There is diversity of opinion among farmers as to whether 
rolling increases the yield of grass. Bolling is usually desirable 
to level the surface for mowing; and on light land, or where the 
surface has been lifted by frost, consolidation appears to have 
good effects. On close-textured soils, however, rolling is of 
doubtful service. If heavy grass land is rolled when dry, the 
implement may make no visible impression; while if the soil 
is wet at the time of the operation, growth is checked by the 
deficient aeration which results, and the surface may even set 
hard. Bolling should be avoided where the sward shows signs 
of insufficient aeration— e.g., the absence of worm castings, the 
presence of moss, and an inclination to become matted; the 
latter may, however, on light soils be due mainly to lack of 
lime. 

Chain harrowing to spread manurial residues and worm 
eastings may be performed equally well with either the plain 
link or the spiked implement. The effect is moA benefidal 
when the soil is fairly dry on the surface: in the case of heavy 
land, injury may be done by smearing if the soil is wet at the 
time. On grass with an inclination to become matted in the 
bottom with dead fibrous matter, the spiked implement oaq 
render excellent service. A severe combing admits air, warmth, 
light and moisture, and accelerates the processes of decay ani 
weathering in the soil.. 
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There ace zbaagr old meadow fields on strong land with short, 
close herbage wydi yield only U^t crops and are very on- 
responsive to manorial treatment. The fact that turf slitting 
aw^ened such land was known in this country a century ago, 
and at various times the fitvoorable results of scarifying opera* 
tions have been reported. Mc»e recently itttention has been paid 
to this subject on the Continent, where several-firms make 
implements designed to cut throt^ the turf and ^n the 
tinderlying soil without tearing dp much of the sWard. Some 
of jthese implements are harrows with blade>like teeth; others 
are grabbers with knife coulters in the place of tines; and one 
of the latter has special shares which cut narrow grooves in. 
wide by 2| in. deep, at intervals of about 12 in. The soil and 
turf thrown out are afterwards spread by harrowing. The work 
of this implement is commended by Professor Strecker, of the 
Leipzig Machinery Testing Station, who has made numerous 
•experiments in the tillage of grass land. The operation is 
effected in autumn or early spring. 

Spring Com.—^Barley commonly follows turnips folded-on, 
and it is a rule of good husbandry to plough close behind the 
sheep; farther, it is generally agreed t^t shallow ploughing is 
preferable to deep work in this operation. Grassy leas, espe¬ 
cially two-year layers, are usually sown with oats, and this land 
Is generally ready for drilling a little before that which grew 
root crops in the previous season. The rate of seeding varies 
from 4 bushels per acre bn good land in early districts to 
7 or 8 on poorer soils in high-lying or late country. Heavy 
seeding is a mistake on dry land. 

The proper rate of sowing is about 2^ million good seeds per 
acre. The weight of seed required to give this quantity varies 
according to the sample. Small-grained oats (such as Potato 
oat) weighing 1 ounce per 1,(X)0 seeds, require 156 lb. 
(8f bushels) per acre; while large-grained sorts (such as Becord, 
Crown and Victory) weighing oz. per 1,(XX) may need 284 lb. 
(5} bushels). Some d^ls will not sow the latter quantity at 
one turn and in this connection it may be noted that the Aber¬ 
deen College experiments show a Slight advantage in favour of 
’broadcasting or cross drilling pari of the seed, though this pre- 
etudes horse hoeing. Where trouble from charlock may be 
ejected, oats and barley should be drified a little deeper than 
psual in order to allow of chain harrowing to destroy the weed 
-seedUngs. Tn the case of late-sown com drilled deeply, much 
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of the charlock can be killed bj chain harrowing (after rolling) 
before the com is up. 

Oats after lea often receive insufficient harrowing at sowing 
time and the land consequently lies hollow. Bolling alone is 
not a good means of effecting the requisite consolidation; indeed, 
harm is often done, by rolling young corn, the effect being to 
restrict the necessary access of air to the soil. 

Winter Com.—Wheat and winter oats usually require 
attention in March. Where the soil has been lifted and loosened 
by frost, rolling is in order; but the harrow should follow to 
make a loose surface mulch. On saddened land and especially 
where the crop looks somewhat yellow, the proper treatment 
is an application of nitrate and barrowing. Even land in good 
condition may bear a crop which looks “ perished ” in spring, 
the various life processes in the soil being retarded by deficient 
aeration. As a general rule corn should not be left to go through 
the summer with a flat-rolled surface. 

Potato Culture.—^In the milder and earlier districts planting 
begins in March. The earlies are put in and, if progress with 
the sowing of spring com allows, the second earlies are also 
planted. In most districts, however, April is a better month for 
potato setting. Apart from the incidence of late frosts, the soil 
is generally too cold in March for this crop to make much 
development. 

Potatoes are regarded as a cleaning crop, and this effect 
generally is produced by vigorous-topped kinds, such as new 
seed Kerr’s Pink; but second earlies do not always leave the 
land clean. In these, particularly when left in the ground until 
autumn, any perennial weeds that survive till September spread 
rapidly after the crop has died down. 

Some farmers plant second earlies as their main crop, for the 
reason that these kinds complete their growth in time to escape 
late “ blight ” which may catch late varieties in full growth. 
Here there is perhaps some excuse for curtailing the operations 
of cleaning before planting. Otherwise it is better to defer 
setting until all ” twitch ” and other running wee^s have been 
extricated, in which work the spring tooth harrow renders great 
help; the eradication of perennial weeds by hoeing after pUntiTig 
is expensive, injurious to the crop and often unsatisfactory in 
the end. Potatoes, unlike mangolds, are not materially pre¬ 
judiced by the land having been ploughed and deeply worked 
near the time of planting; but with this, as witik all *' green ” 
•crops, undue loss of soil moisture should be avoided. 
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MANURES FOR MARCH. 

H. V G4BMBB, B^A., 

Bothamitei Eseperimental Staton. 

Chrade FerUUsen. —often happens that farmers have 
a choice of several alternative grades of the same class of artificial 
manure. High grade fertilisers save railwsjf carriage and labonr 
on the farm, and should certainly be chosen, in the absence oi 
any definite reason to the contrary, if their unit prices are the 
same as those cA the lower grades. Cases are frequent where the 
high grade manure is also the cheaper per unit. The following 
are recent values at London:— 

Mantire, 

Superphosphate 

Potash* Salts 

Basic ^ag 

11 ••• 

Six owt. of 85 per cent, 
amount of phosphate as 7 cwt. of the 80 per cent, grade; and 
2 owt. of 80 per cent, potash salts is the potash equivalent of 
8 cwt. of the 20 per cent, salts; ;l;he economy in carriage and 
labour by using the higher grade fertiliser is therefore con¬ 
siderable. 

Kanuies for Mangolds.—Mangolds make more demand on 
the soil'than any farm crop, and therefore liberal treatment is 
necessary to obtain a good yield and keep the land in condition. 
Dung is the best basis for the mangold manure, and about 15 tons 
per acre helped out trith a suitable mixture of artificial fertilisers 
is usually as effective as double the quantity of dung need alone. 

Nitrogen is the next main requirement of the crop. This may 
be given as 1-2 cwt. per acre of sulphate of ammonia before 
drilling, or as two top dressings each of 1 cwt. per acre of 
nitrate of soda, one applied when the crop is singled and the 
other about five weeks later. 

Although the dung will supply a large amount of potash, the 
mangold crop benefits from a further potash dressing. For tnis 
purpose the crude potash salts are especially suitable as they 
supply common salt in addition.tp the pota^, which itself is 
purchased at the cheapest unit rate in such combinatimi. If 
sah>bate of ammonia is to be the source oi nitrogen, 4 cwt. per 
acre of 12^ per cent, kmnit 'or its equivalent of other salts would 
be a useful dressing. H'nitrate of soda is to be used the potash 
might well be reduced'to (me half tiie above, unless it was known 
(hat the sml was particularly dependent on potash dressings. 


Per cent, 
35 
30 
30 
20 
30 

20-22 


Unit Value* 
2 /- 
2/1 
2/6 
2/7 
1/11 
2/3 


superphosphate contains the same 
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Superphosphate is a suitable form in which to supply the 
necessary phosphate before drilling, though if the phosphate 
can be applied early in the year, equivalent basic slag or steamed 
bone flour could be used. About 4 cwt. per acre of superphosphate 
would be a usual dressing, but poor clays and fen soils will 
reapond to larger applications. 

Salt is sometimes used for mangolds, being applied with the 
nitrate of soda as a top dressing. Since, however, the potash 
salts will provide roughly half their weight of common salt, the 
need for a special application of salt is not so great now as 
before the general adoption of these sources of potash. 

Sugar-Beet. —^Increasing attention is being given to this 
crop, and inquiries are often made as to its manorial treatment. 
This is much the same as for mangolds, but since the yield per 
acre of beets is only about one-half that of mangolds, while more 
importance is attached to the quality of the roots as measured by 
their sugar content, the manuring of the two crops differ in minor 
points. Dung should be used only in moderate quantities; the 
heavy dressings often employed for mangolds are unnecessary; 
and the manure should be applied at such a time as to allow 
rotting to take place before the seed is sown. Fresh dung causes 
the roots to fang in the soil, and this is objectionable on account 
of the large amount of soil which has to be removed at the 
factory. Heavy top dressings of nitrogenous manure are to 
be avoided as they tend to produce coarse roots and too much 
leaf growth, and to delay ripening. The following is a manurial 
scheme suitable for ordinary loams (quantities per acre):— 

10 tons dims: applied in win’er or ns early as ponsilile in spring. 

4 cwt. superphosphate (or its equivalent of basic slag applied earlier). 

I owt. sulphate of potash (or its equivalent of other salts). 

I cwt. sulphate of ammonia. 

The above fertilisers may be mixed, broadcast, and worked in 
while preparing the land for drilling. When the crop is singled 
a top .dressing of 1 cwt. per acre of nitrate of soda will be 
required, and about six weeks later a fuithcr dressing of the 
same amount may be given if the crop appears to need it. 

Shortage of Dung. —^Market gardeners and farmers oai the 
outskirts of towns who rely on large quantities of town stable 
manure to grow vegetable crops are finding it increasingly difficult 
to obtain sufficient dung for their requiremento. How far town 
stable manure could be supplemented or replaced by a mixture 
of artificial fertilisers for market garden crops was investigated 
by Dyer and Shrivell over the years 1904-18 on a rather poor 

r 
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clay loam in Kant. Their results are of increasing importance 
as the shortage of dung becomes more acute. Some of the figures 
for cabbage and kindred crops have been reduced to a compara¬ 
tive basis and are quoted below. 


Manures pr 

Aoie app It'd 
each season 

J 

Autumn cut 
cauliflowers 
(13 seasons) 

Broccoli 
(12 seasons) 

Savoy 
cabba^CB 
vl8 seasons; 

Spring 

cabbages 

(12seasuQ8; 

Biussels 
sprouts 
(12 seasons) 

25 tons London duug 

100 1 

1 

100 • 1 


100 ^ 

100 


82 1 

87 

83 

92 

74 

12^ tons London dung 
-|-ncwt 8U|>eiplioa- 

phate -f 2 cwt ni¬ 
trate of soda 

108 

99 

102 


96 

Do. + 4 cwt. nitrate 
of soda . 

116 

108 

1 

113 1 

106 

105 

Do. -f a cwt. nitrate ' 
of soda ... 1 

121 

118 

113 

111 

110 

No dung. 6 cwt. super¬ 
phosphate. 8 cwt ) 
mti ate of soda 

98 

104 

106 

103 

98 

Do, 1 cwt. sulphate 
of potash. 

1 

114 1 

_1 

111 

_J 

112 

111 

102 


These yields are expressed as percentages of those obtained with 
25 tons of dung per acre and are averages taken over the 12 or 
18 years of experiment. The crops were not grown continuously 
on the same land, but were taken in rotation of market garden 
crops. It will be seen that 12^ tons of dung supplemented with 
a light dressing of artificials was about as effective as 25 tons of 
dung; and that each increase in the nitrate supply was reflected 
in the yield. The inclusion of 1 cwt. of sulphate of potash in 
the artificial mixture was particularly effective in the absence of 
dung. A complete and heavy dressing of artificials was more 
effective than 25 tone of dung over the 13-year period; while the 
mixtures of artificials with 12j^ tons of dung cost less than the 
heavy dressing of dung and gave bigger crops. Nitrogen was 
supplied as nitrate of soda; phosphate as superphosphate and as 
basic slag in alternate years, and potash as sulphate of potash. 
It is probable that equivalent quantities of alternative forms of 
artificials (such as sulphate of ammonia, steamed bone flour, 
potash salts, etc.) if used in accordance with their special 
properties would give results of a similar character. 

Potash Manures. —^The less concentrated potash manures, 
such as kainit, potash manure salts, and sylvinite, which contain 
hi addition to muriate of potash considerable amounts of common 
salt and in some cases salts of magnesia as well, are valuable 
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soorces of potash. At this season of the year they deserve special 
attention as constituents of the mangold manure since the salt 
they contain is of special value to this crop, while the potash 
itself is also purchased at a relatively cheap rate. They are put 
on the market in variou^i grades each guaranteed to provide a 
definite minimum percentage of pure potash. The beet known 
salts contain per*‘cent., 14 per cent., 20 per cent, and 80 per 
cent, of potash. The potash content must be borne in mind both 
in relation to the price per ton (i.e., the unit value of potash in 
the form in question) and also in deciding how much of the 
particular manure to employ in a dressing. Thus, if the mangolds 
were to have 5 cwt. of 12^ per cent, kainit the rough equivalent 
of potash supplied in the other grades would be 4^ cwt. of 
14 per cent., 8 cwt. of 20 per cent., or 2 cwt. of 80 per cent, 
salts. For crops other than mangolds and grass, where common 
salt is not specially required, there is something to be said in 
favour of purchasing the more concentrated of these salts with 
a view to saving railway charges and handling costs. 

A ICzed Fertiliser. —Gardeners and allotment holders often 
require a complete artificial mixture which will serve to keep 
the soil in good condition as far as plant food is concerned. A 
suitable mixture of this kind would be:— 

2 cwt. sulphate of ammonia providing in the mixture 5% nitrogen. 

4 „ superphosphate „ „ „ 15% soluble phosphate. 

1 „ steamed bone flour ,, ,, .. 7% insoluble phosphate. 

1 ,, sulphate of potash „ ,, „ 6% pure potash. 

The constituents could be purchased co-operatively by allotment 
associations and divided into small lots after thorough mixing. 
Applications may be made in spring at about B cwt. per acre or 
5^ lb. per square rod to help out a light dressing of stable 
manure; or in the absence of dung the dressing could be increased 
to 12 cwt. per acre or 8 lb. per square rod. Such treatment would 
form a good basis for most vegetable crops, but cabbages and 
root crops would benefit by one or two top dressings of nitrate 
of soda or sulphate of ammonia at about 1 cwt. per acre or | lb. 
per square rod in addition to the mixture. Applications of quick¬ 
lime or ground limestone once every three or four years will be 
necessary on soils not naturally rich in chalk to obtain the best 
results from artificial fertilitors. 

Artificial Farmyard Kaimre. —^As a result of the recent 
outbreak of fpot-and-mouth disease certain farmers, who have 
had their cattle slaughtered and are prevented from re-stocking 
their farms, find themselves with large quantities of straw on 

F 2 
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hand which they cannot convert into dung. In these dream* 
stances, and particularly if a good supply of water is availahle, 
the process of rotting straw by chemied treatment, worked out 
by Hutchinson and tlichords at Bothamsted, might meet the case. 

Besults of a trial on oats with artificial farmyard manure 
made on a farm in Bomney Marsh have recently b^n published 
by G. H. Garrad, the County Agriculturaf Organiser fpr Kent. 
The quantity of straw converted was 82 tons, and about three 
months was required for rotting to-take place. The^treatment 


and yields of oats were 

Oats. 

Plot Manures per acre, Hus. per acre. 

1 15 tous of artificial F.Y.M. iu December 

+ artificialn at sowing time ... M 

2 21 „ ,, bullock dung in December (no 

cake fed). 40 

3 15 „ „ artificial F.Y.M. in December 

(no artificials). .)(> 

4 Chaffed straw in December + cliemicuK at 

sowing time (chalk and sulphate of ammonia) 34 


The dressings on Plots 1 and 2 were arranged to supply 
the same amounts of plant food per acre. Plot 4 received such 
straw and chemicals per acre as would produce 15 tons of 
artificial farmyard manure if rotted in the stack. 

The figures indicate that straw when rotted artificially under 
proper conditions had in this case a fertilising value which com¬ 
pared favoiirably with that of dung made without cake. That 
the rotting is essential is seen- by the failure of Plot 4. 
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PRICES OF ARTIFICIAL MANURES. 


Note.—U nless otherwise stated, prices are for not less than 2-ton iota to.r. in 
towns named, and arc net cash for prompt delivery. 



Ateraye Price fHtr im JLwring 
week ending February Oth, 

Dbscbiption 

Bristolj Hull 

1 

L’pooljL’ndn 

Cost per 
Unit at 
London 

1 

£ 8. £ s. 

£ 8. 

£ s. 

a d. 

TTItratc of Soda (N. per cent.). 

14. 6 >13.15 

13.10 

18.10 

17. 5 


1 

14. 0* 

12.10 

19. 3 

(A, 26i per cent.) 

„ „ n neutral 

14. 0»|U. 0* 

14 0.* 

(N)18. « 

(A. 26J iier cent.) 

16. 8* 16. 3* 

15. 3* 

16. 3* 

(N)14. 3 

Kainit (Pot. 12J per cent). 

.. ... I 

... 

2. 6 

3. 7 

,, (Pot. 14 per cent.) . 


2. 6 


3.* 7 


... 

... 

2.15 

2. 9 


... 


3.15 

2. 6 

„ ,, (Pot. 20) er cent.) . 


7.io 

2.12 

2. 7 

Muriate of Potash (Pot. 50 per cent.) 

8. 5 7. 5 

7. 7 

2.11 

Sulphate of Potash (Pot. 48 per cent.) 


11. 5 

11. 5 

4. 8 


. 


3.12§ 

2. 1 

HHHHnL n 


... 

2.17§ 

1.11 



2 .’o§ 

... 

.. 

„ (T.P. 24 per cent.) . 

2. 9$ 1.16§ 

... 

2. 3 

„ „ (T.P. 20-22 per cent.) . 

... 1.13% 

i.:6§ 

2. 5§ 

,, „ (T.P. 18 i>er cent.) . 

2. H§ ... 

.. 

... 

Superphosphate (8.P. 35 per cent.) 

3,19 


3.10 

2. 0 


3.12 3. 7 

3. s| 

3. 2 

2. 1 


8.15 

8. 5 

... 

6.10 ' 6. 7t 

6. 5 

6. 2t 

... 


12.15 

12.10 

- 

... 


Abbreviations; N.««Nitrngen ; A.^sAmmonia ; S.P.=Soluble Phosphate; T.P.*» 
Total Phosphate; Pot.=Potabh. 

* Delivered in 4-ton lots at purchaser’s nearest milway station, 
t Delivered (within a limite<l area) at purchaser’s nearest railway station. 

J '} Prices include cost of carriage from works to town named. Hull prices include 
ivery to any station in Yorksliiie; Ijondou prices include delivery within a 
limited area. Cost to purchasers m other districts will be greater or less according 
to the distance of different purchasers from the works. 

MONTHLY NOTES ON FEEDING 
STUFFS. 

E. T. HiiiMAN, M.A., Dip. Agric. (Cantab.). 

Animal Nutrition Institute, Cambridge University. 

The KtttxitiiTe Value of Sunflower Seed Cake and Meal.— 

With the reopening of trade with Bussia, a certain amount oi 
sunflower seed cake and meal is now reaching the EngUah market, 
and the writer has already had a sample submitted to him for 
opinion. In Bussia, sunflowers are cultivated as a field crop 
on a fairly extensive scale. The oil is extracted and ns^ for 
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oolinary porposeB,' the residoal oil cake or xiMal being used for 
cattle feeding. 

Compontion .—^The natritive value of sunflower seed cake varies 
considerably with the degree of decortication and the extent to 
which the oil has been extracted. A meal that has been 
obtained from the undecorticated seed by^ft solvent process is 
of little value as a feeding stuff, and may possess as much as 
S6 per cent, of woody fibre and as little as 2 per cent, of oil. On 
the other hand, a cold pressed cake obtained by cmshifig decorti¬ 
cated seed contains as much as 12 per cent, of oil and closely 
approximates to linseed cake in nutritive value. Samples of cake 
or meal varying between these extremes may find their way on 
the market, and ii^ attempting to assess their value for feeding 
purposes, readers are advised to ascertain the percentage of 
woody fibre as well as the oil and albuminoids before purchasing. 
The* following figures represent an average analysis of samples 
of decorticated and undecorticated sunflower cake respectively 
(per cent.):— 

SolubU 

I>rv Carbo- Dtgetfible NntrtmU. 

Matter. Protein, Oil. hpdioUf. pilne. Ash, Prot. Oil. Carbo. Fibte, 

Sttoflowor Cake, 

decorticated 904 37-4 13-8 20-4 121 C-7 33-6 122 146 3-6 

Sunflower Cake, 

undecorticated 92-9 19-1 7-4 28-9 30 0 7-6 17-2 6-5 20-6 5-3 

* Both the above cakes represent samples obtained by the cold 
press method. Extracted sunflower seed meal will be still less 
valuable than undecorticated sunflower cake. The starch 
equivalent of the decorticated cake is 72.5, that of the undecorti- 
cated 49.6. The nutritive ratios are, respectively, 1:1 and 1:2. 

TTm oi Sunflower Seed Oake lor Livestock. —A typical sample 
of sunflower seed cake is hard in texture, and generally contains 
some earthy matter and weed seeds. Its keeping qualities are 
good, there being little danger of rancidity occurring during 
storage. ‘ The best samples of sunflower seed cake may be freely 
used with all classes of stock, but its use is not advocated for pigs, 
particularly fattening pigs. If pigs are fattened on a ration 
containing sunflower seed cake a soft quality of pork is produced. 
Sunflower seed cake is, however, suitable for cows, feeding to 
which has been followed by an increase in the fat in the milk 
from cows fed with it. It is also a good feeding stuff for fattening 
cattle and sheep, the quality of the resultant carcass being favour- 
{d)ly influenced by its use. 

In the case of working horses, it has been shown to be of 
value* as an oat substitute. 
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Wheat, British * 
Barley, British Feeding 
„ Canadian Ko. 4 
Western 
Oats, English, White - 
„ „ Black and 

Grey 

,, Scotch, White 
„ Canadian No. 2 
Western 

„ „ No. 3 ,, 

,, Canadian Feed • 
„ Argentine - 
liaise, American • 

„ Argentine • 

„ South African - 
Beans, £ngli*«h Winter- 
„ Rangoon - 
Pe^ Japanese 
MUleis* Offals:— 

Bran, British • 

„ Broad - 
Middlings Fine (In 
ported 

„ 'Coarse (Britisli 
Meal, Barley 
„ Haise - 
„ „ South African 

„ „ Germ 

„ „ Gluten-feed 

„ Ixioust Bean 
„ Bean • 

„ Fish - 

Linseed 

„ Cake, English 
l>7o Oil 

CottonscedCakc, English 
5*-^. Oil 
•, M Egyptian 
547oOil 

Decorticat cd Cott on 

Seed Meal 7% Oil - 
OoooDiit Cake Oil - 
Pabn Kernel Meal 2*/ 
Oil 

Feeding Treacle • 
Brewers'Grains• 

Dried Ale 
„ Porter - 
Wet Ale - 


Malt Culms 



t AtLirerpooL 

KOTB.—The priors quoted above repnsent the svorstt prices at whiob aofeiaai wfaolsmH 
feraasaetiotis have taken piaoe In London, nnloM otherwise stated, and refer to thepriM ax viU or 
slora. The prioos wan enrrsnt at tha and of January and ars, as a mle^ oonsidershly lower than 
tba prlOM at loeat oonntry nuuMs, tha dlflerenoe beinf dna to oarriaga Sad daalarsr oommlssioii. 
Bnyais can. however, rasUy oompara tbarslattva prioea of tha fesdinv stuffs on offer at tbslr local 
market by the method of oalotilaflon used In thesa notes. Thns, suppose ooocnat osks is oArsd 
kwaUy at £10 parton. Its manniial value Is £1 lls. per ton. Tha Isod rains per ton is t h e s st h r a 
£8 9s, par ton. Biridlnir this flgnia by 79, the staroh aonlfalnit ol oooeaut «ska as fivenin 
llm tabla,theooitp«tmltof staroh aqidvalsnt is 9s. 4d. zkridhif tlilsatshihy99^,tbaa«nhir 
sf pounds of starch OQidnaciit in 1 oattths«QStnsrib.if ataieli sn^talsnt it HM. A AmQsr^ 
ssl o u l stton wtg show tto rslativt usst pif Ilv of staroh atpdeiknt of i hei Ung ttuffh on thosMss 
Moanisskot. fficm tbs results of soehcatoiristions a hnvmoan datsrmtnsFhffnfsadtog stuff gives 
him the bast vmhN at the prices qpottd on hlB own naiket 11m annnrlal tslne par ton dgnees are 
•ulenlatsd on tho baffs of the following nnit prl^H, Its. id. 4a, li.; 9s. Id 
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Quantitiei to use .—Fattening cattle have been given up to 
14 Ib. per head per day, pigs 2-4 lb. a day, fattening sheep 
8 02 ., and working horses may be given up to 6 lb. per head per 
day. The quantities here given refer to the best quality cake; 
much more care should be exercised in feeding the undecorticated 
cake or extracted meals. Since the digestihflity decreases rapidly 
with the increase in woody fibre the undecorticated samples 
are relatively less valuable as feeding stuffs thnn the decorticated 
samples, on a comparative analytical basis. 


Farm Values. 


CROPS. 

Market 
Valneper 
lb. S.E. 

d. 

Value 

per 

unit 

S.E. 

ad. 

Starch 
Equivalent 
per 100 lb. 

Food Maniulal 
Value per Value ptr 
Ton. ' Ton. 

£ 8. £ e. 

Valneper 
Ton on 
Farm. 

£ a 

Wheat. 

1-25 

2 4 

71-6 

8 7 

0 16 

9 3 

Oats. 

1-26 

2 4 

69-6 

6 19 

0 14 

7 l.S 

Barley. 

i-2r» 

2 4 

71-0 

8 6 

0 12 

8 18 

Potatoes .... 

1-25 

2 4 

18*0 

i2 2 

0 4 

2 6 

Swedes . . . , 

1-25 

2 4 

7*0 

0 16 

0 2 

0 18 

Mangolds - - - . 

1-25 

2 4 

6*0 

0 14 

0 3 

0 17 

Good Meadow Hay 

1 -56 

2 11 

31*0 

4 10 

0 14 

5 1 

Good Oat Straw ♦ • - ( 

1-56 

2 11 

17*0 

2 10 

0 7 

2 17 

Good Clover Hay 

1*56 

2 11 

32-0 

4 13 1 

1 1! 

5 14 

Vetch and Oat Sila<.?c - - i 

1*43 

2 8 

14*0 

1 17 

0 7 

2 4 




Thb Ministry has now received Treasury authority to carry 
out at the Beaseheath School of Agriculture, Nantwioh, 

Poultry Breeding practical experiments in the 

E^^iments breeding of laying poultry with a view to 
" obtaining informatioft as to the effect, if 
any, upon the inheritance of laying qualities of certain forms of 
in-breeding and out-breeding practised at present by North of 
England breeders. Details of these experiments are as follows :— 


1. To test experimentally the effect of in-hreeding on fecundity in 

certain selected strains of pure>bred fowls, mating together 
brother and sister, dam and son, sire and daughter, dam 
grandson, etc., the relative fecundity of the progeny to be 
carefully recorded. 

2. To test the effect of out-hreeding on fecundity in certain selected 

strains of pure-bred fowls. 

8. Concurrently with experiments 1 and 2, to make observations on 
the strains employed, in order to obtain evidence on the question 
whether there is or is not a linkage between the external 
characters and fecundity. 

4, Concurrently with experiments 1 and 2, to record any data bear¬ 
ing on the possibility of building jap f strain of pullet breeders. 











1934.] Tsstrcction lyi Milk Reoobdino. 1169 


These experimeats will constitute part of the National Poultry 
Institute Scheme, and a Sub-Committee of the Ministry’s Poultry 
Institute Advisory Committee is responsible for the carrying on 
of the experiments. The members of the Sub-Committee were 
nominated by the National Poultry Council and consist mainly of 
practical poultry bleeders, with Professor S. J. Hickson, M.A., 
D.Sc., F.R.8., of Manchester University as chairman. 

The Sub-Committee proposes to use as a foundation stock, 
breeding pens of 6 hens and 1 cockerel of each of the following 
three breeds, viz.. White Leghorn, Rhode Island Red and 
White Wyandotte, wtih the provision of a duplicate pen in 
each case. The hens in each pen will consist of three good 
layers and three poor layers whose breeding and individual 
trap-nest records are known. 

For the purpose of the experiments, the Cheshire County 
Council will provide land at the Beaseheath Farm Institute, 
and other facilities, free of charge, and the work will be con¬ 
ducted in close association with the staff of the Cheshire Educa¬ 
tion Authority. 

The capital expenditure involved under the Scheme up to the 
81st March next is estimated at ;£1,500. This figure covers 
the cost of a portable bungalow for the resident poultryman, a 
food store, incubating house and office, as well as the poultry 
houses and equipment required up to that date. The capital 
expenditure for the ensuing twelve months up to the Slst March, 
1925, is estimated at £800. One-fourth of the capital expendi¬ 
ture will be provided out of the funds contributed by the poultry 
industry towards the National Poultry Institute Scheme, the 
remaining three-fourths being provided by the Ministry of Agri¬ 
culture out of the Development Fund. Maintenance expendi¬ 
ture, mainly on feeding 6to&, wages and fuel, is estimated for 
the twelve months ending Slst March. 1925. at £715. The 
whole cost of maintenance will be borne by the Development 
Fund. 

Abbanobments have been made with the authorities of the 
Midland Agricultural College to hold a course of instmction 

Instmctioii In “ Recording, from 28th April to 

17th May, 1924, provided that a sufficient 
number of students apply for admission. 
A syllabus showing full particulars of tdie course may be 
obtained on applicatipn to the Principal, Midluid Agribolturdl 
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C!oUege, Sutton Bonington, Loughborough. Tha ooune 
includes lectures on milk—^its nature and oompoeitioa, bactmia 
and their relation to milk, testing of milk, and the prindplee' 
and practice of milk recording; and practical woiic on actual 
milk recording of a comprehensive character, including food 
records, cost of foods, and cost of food<per gallon of milk. 
The tuition fee will be £8 3s. Board may be obt&ined at 
the Sutton Bonington Hostel (SOs. per week). The-rcjgistration 
fee for the period is 6s. 

Application for admittance to the course should be made, 
on or before 18th April. Preference will be given to students 
who are either already milk recorders under the Ministry’s 
scheme or who intend to apply for such posts. It is not possible 
to give any indication as to what vacancies for milk recorders 
may arise, nor can any guarantee be given that students will 
in fact obtain employment as milk recorders. The names 
of successful students will, however, be circulated by the Ministry 
to all milk recording societies in order that preference may be 
given by societies to these students on the occasion of filling a 
vacancy. The appointments carry salaries ranging usually from 
j 6150 to £250 per annum, and they afford to young agriculturists 
an excellent opportunity of acquiring a practical knowledge of 
dairy farming, often of the best type, as carried out on a variety 
of farms. 


The trials which are conducted by the Ministry each year 
with the object of testing new varieties of potatoes as to their 


Trials of 
Potatoes for 
Immiiiiity from 
Wart Disease, 
1928 .* 


immunity from wart disease were again 
carried out in 1928 on the farm of the 
National Institute of Agricultural Botany, 
at Ormskirk, Lancashire. The actual field 
operations and the taking of records were 
carried out by Mr. Harold Bryan, B.Sc., 


and Miss Whitehead, of the Institute, but the trials were 


conducted on a plan approved by the Ministry. 

The results of the trials have been considered by a small 
Committee composed of representatives of the hdnistry of 
Agriculture and Fisheries, the Board of Agriculture for Scot¬ 
land and the Ministry of Agriculture for Northern Ireland. 
The findings of the Potato Synonym Committee of the 


* Par the results of the 1922 trials, see this Jouyud, March, 1923, p. 11S4 
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NatdoBal Institute of Agricultural Botany have been accepted 
where reooxnmendatioxia as to the classification of varieties as 
synonymous with existing varieties have been made by that 
Committee. 

After full consideration of the results of the 1928 trials, 18 
new varieties havei4>^^ added to the list of those approved 
as immune from wart disease, and descriptions of these 
varieties are appended hereto. In addition to those included in 
this list 81 varieties successfully passed the test; the growers, 
however, do not propose to place these varieties on the market 
at the present time, and their inclusion in the approved list 
is therefore postponed with the object of restricting the list 
to those varieties which have actually been introduced into 
commerce. 

New Approved Immune Varieties .— The following are the 
descriptions of those varieties of potatoes which have been 
added to the Ministry’s list of varieties, approved as immune 
from wart disease as the result of the 1923 trials:— 

Barly Varieties- 
Balcaires, 

Tubers—round; skin white; flesh white, eyes medium. 

Baulm—^upright, stron'g, rigorous, medium height, leaflets medium 
size, medium green; stems green; wings knife-edged. Leaf 
very open. 

Flowers—^white; anthers dark yellow. 

Second ’Early Varieties 
The Massie. 

Tubers—round ; skin white; flesh deep yellow; eyes medium. 
Haulm—erect to spreading, Irregular; leaflets light yellow gr^en, 
narrow, elongated; stems light green; wings slightly serrated. 
Flowers—white. 

Wild Hose, 

Tubers—oval, flat; white skin; shallow eyes, white flesh. 

Haulm—spreading; leaflets light yellow green, glossy, heart shaped; 

stem bronzed; wings much serrated. 

Flowers—white with bluish tint, very distinct; anthers orange. 

Late or Mainorop Varieties 
Avondale, 

Tubers—^kidney; skin white; flesh pale lemon; eyes shallow. 

Haulm—^tall, upright, vigorous; leaflets small, dull; stems much 
brouaed, numerous; wings serrated; leaf open. 

Flowers—white; anthers yellow. 

Beauty of Bute, 

Tubers—round; skin white, speckled pink speciaUy in the eyes, 
ping blush at heel end of tuber; eyes medium to deep; flesh 
white. 
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ereoi to aproading; leafloti ghwy, modiom gmn, 
corrugated; leaf open; itam much hraoi^; wings straight 

Flowers—l^iotrope^ tipped white. 

Benoit. 

Tabers—round; skin white; traces of pink in the eyes; flesh lemon; 
eyes shallow. 

' Baulm—upright, regular, vigorous; leaflets«g'(e3r*gteea; flat; stems 
green, serrated wings; open leaf. 

Flowers—none observed, buds drop. 

Buchan Beauty. 

Tubers—round, dented at stem end; skin yellow with blue purple 
splashes; flesh yellow; eyes deep; qprouts blue purple. 

Haulm—^tall, upright; stems thick, branching freely, mottled blue 
puiple especially at base; leaf open; midrib often has a spot 
of purple at the base and at the base of the leaflet stalk; 
leaflets small, round, medium to dark green, margins fluted, 
veins well marked, giving the leaflet a slightly crinkled appear¬ 
ance; secondary le^ets small, but fairly numerous. 

Flowers—dark blue purple tipped white, profuse. 

Dundarave. 

Tubers—kidney to oval; skin white; flesh pale lemon; eyes shallow. 

Haulm—spreading; leaflets light green, glossy, flat. 

Flowers—creamy white, numerous. 

Early Manutee. 

Tabers—oval, flattish; skin uniformly red; eyes shallow and on the 
point; flesh white. 

Haulm—bushy, somewhat spreading; leaflets small, dull, corrugated, 
rigid; leaf open; stem light green; wings serrated. 

Flowers—^white. 

Edinchip. 

Tubers—^kidney to oval; skin white; flesh pale lemon; eyes shallow. 

Haulm—spreading; leaflets light green, glossy flat. 

Flowers—white, very seldom formed. 

Footprint. 

Tilers—round, skin white; flesh pale lemon; eyes shallow. 

Haulm—^upright. 

Flowers—^white, anthers orange. 

Golden Marvel. 

Tubera-^val, skin white; flesh yellow; shallow eyes. 

Haulm—^upright, strong, tall; leaflets dark, glossy, cup-shaped; 
stems bron^, stout; wings slightly serrated. 

Flowers—w^hite with blue blush. 

Xeoi/’s Champion. 

^bers—oval, skin white mottled pink, especially in heel; fle^ 
pale lemon; eyes medium. 

Haulm—spreading; leaflets light green, soft, heart ^aped; 
numerous green stems; wings straight. 

Flowers—^white; anthers orange. 

TAddesdole Lad. 

Tubers—oval; skin pink; sprouts pink; flesh pale yellow; fyes 
saucer-shaped, and on the point. 
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^tall; atem braayching, markedly pink, with green 
winge. Leaf open, with pink midrib. Leaflet dnll, dark 
green and hairy; bases .of young leaflets markedly red purple 
when young; veins well marked; stalks red purple. 

Flowers—^white, profuse; buds red purple; stalks short and red 
purple; berries profuse. 

Surpriae, 

Tubers-~oval; skin white; flesh pale lemon; eyes shallow. 

Haulm—^upright, medium height; leaflets medium sine, elongated; 
stems very slightly brons^; wings slightly serrated. 

Flowers—white^ rare, buds dropping. 

Boyal atewart. 

Tubers—kidney; skin white; flesh white; eyes shallow. 

Haulm—^upright, strong; leaflets light green, heart shaped, crinkled; 
stems stout, bronzing in tha axils of the leaves; leaf open. 

Flowers—white, small 

Scottish Chief. 

Tubers—round; skin white; flesh white, eyes shallow. 

Haulm—^upright; leaflets medium green, crinkled, cup shaped; 
stem slight bronzing; wings markedly serrated. 

Flowers—^white, rare. 

^Spion Cop. 

Tubers—^round; skin white; flesh lemon; eyes medium. 

Haulm—upright, bushy; leaflets medium green, ^ongated, glossy, 
crinkled; stems numerous; wings straight. 

Flowers—^whito, rare. 

Note .—The variety “ Clifdeu Seedling added to the list after the 1922 
trials (see this Journal., March, 1923, p. 1137) has now l»een declared by the 
Potato Synonym Conimittee of the National Institute of Agricultural Botany 
to be synonymous with “Cdiainpion II.” under which name it will in future he 
shown in the Ministry’s list. 




A BEPOBT* on wool improvement has been published by the 
British Besearch Association for the Woollen and Worsted Indns- 

Sheep Breedinjr “Torridon.'’ He^ingley, Leeds It 

Unnnnii l i * issued by the Jomt Gomimttee on Sheep 
* Breeding which consists of representatives 
of the Association, the Universities of Leeds, ZdinbnrgE and 
North Wales, the University College, Beading, Armstrong Col¬ 
lege, Newcastle-upon-Tyne, sheep breeders, and the Agrioultu^ 
Departments of England, Scotland and Ireland. 

The report describes a scheme for wool improvement which 
was proposed by the University College of North Wales, and 
is being carried out in> close co-operation between the College 


♦ PublioAtion No, 29. 
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and the Animal Breeding Besearch Deparkoent, Edinburgh, 
where a farm for breeding operations will he taken. Micro¬ 
scopic examination has been made of the various types of fibres, 
and the development of the fleece is being watched from birth 
to maturity with a close regard for manufacturers’ require¬ 
ments. Particular attention is being givem^o conditions which 
promote or destroy “kemp” or “red kemp” in different 
flocks, while a number of cross breeding ezperimeiits are in 
progress. 

The results of the first miscroscopical study of fleeces were 
published in the Journal of the Textile Ingtitute, Vol. 18, 
No. 7, 1922; those of the second and third are given in the 
present report. They deal with the wild variety and with the 
adult Blackface fleece. 

A number of rams and ewes of pure Merino blood have been 
given by the State Farms of Peru, and experiments in breeding 
this type are being conducted. A large range of Merino stud 
sheep fleece samples have been obtained from Australia and are 
being examined, and comparative tests with existing sheep¬ 
marking materials are also being conducted. 

The work of the Committee is of great interest to both 
breeders and manufacturers, and the Beport deserves the 
closest attention of all interested. 


Tbb Minister of Agriculture has appointed Mr. Walter B. 
Smith, M.P., Parliamentary Secretary to' the Ministry, to 
All l nt« Chairman of the Allotments Advisory 

Committee. This Committee was set op on 


Adviflory 

Oonunittee. 


the recommendation of the Departmental 
Committee on Allotments which reported in 
1922, and that it is in the nature of a Standing Committee 
consisting of representatives of the Central Land Owners’ 
Association,' the Parliamentary Allotments Committee, the 
County Councils’ Association, the Association of Municipal 
Corporations, the Urban District Councils’ Association, the Land 
Union, the Agricultural Organisation Sociefy, and the National 
Union of Allotment Holders, which advises the Ministry upon 
all(^ment matters. 


7oot-and-Mouth Disease .—Committee of IweetHgaHon. —Th« 
Miniator hoi decided to appoint a email Committee to ezamiiw into 
the einmmstsnceB of the recent ontlnwak of foot-ond-montb dieeaie, 
to reriew and report npon the slanghter policy and the pmoedme 
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Adopted by the Ministry^ to adviee whether any further precautions 
should be taken to guard against the introduction and spread of the 
disease, and.to coxuider whether a scheme of insurance can be devised 
as an alternative to the existing system of compensation for slaughtered 
animals. 

The Committee i^ill consist of the Eight Hon. £. G. Pretyman 
(Chairman), Mr. Walter Smith, M.P., Parliamentary Secretary to 
the Ministry of Agfkulture, Mr. H. German, and Mr. Alexander 
Batchelor. 

Fosihon on 21 si Fehnuiry, 1928.—^Tbe position in regard to foot- 
and-mouth disease has remained stationary during February. The 
outbreaks during the first four days of the week ended 23rd February, 
however, show a tendency to an increase. It will be remembered that 
the disease reached its height in December, when 1,261 premises were 
found to be infected. The figures of outbreaks for the last eight weeks 
are 819, 250, 198, 115, 57, 57, 68, and 55 respectively. New centres 
o^ disease have, however, appear^ during February in Essex, Ayr, 
Notts, Hunts, and Kent. 

Since the commencement of the present series of outbreaks on the 
27th August, 1928, the numbers of infected premises declared and 
animals slaughtered and the expenditure incurred up to 2l8t February 
have been:— 


. Total number of outbreaks in Great Britain - - - - 2,664 


Number of counties affected - 

85 in England 

2 in Wales and 
11 in Scotland 


Total number of animals 

Cattle. Sheep. Pigs. 

Goats. 

slaughtered or authorised 

to be slaughtered - 

90,940 30,797 42,454 

115 

Percentage of animals 

Cattle. Sheep. 

Pigs. 

slaughtered to total ani< 

mal population of Great 



Britain - - - - 

1*8 015 

1-5 

Estimated Gross Compensa¬ 
tion payable for animals 

slaughtered ... 

£2,901,OCK) 


Estimated receipts for salvage 

of healthy carcases 

£383,600 



On the 8th February the. Ministry issued an Order operating 
as from the 18th February, the effect of which was materially to reduce 
the extent of the areas suliject to restrictions. Some important 
amendments have been made in the regulations controlling the move¬ 
ment of animals in infected areas, viz.:— 

(1) Animals which ars moved from one farm* to another in 
an infected area or from premises outside any infected ares to 
premises in such an area, otherwise than for breeding purposes, 
are required on arrival at the place of destination to be detained 
thereon for a period of 28 days; 

(2) For the purposes of licensing movements or of authoris¬ 
ing the holding of sales of animals whether at fat stock markets 
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or on farm premises, any inleoted place may be disregarded at 
the expiration of 28 days from the date upon which the daughter 
of all stock thereon was completedi provided that in the mean* 
time the final disinfection of the premises has been completed 
to the satisfaction of an Inspector of the Ministry; and 

(3) In the case of sales of animals on farm premises the 
Local Authority may authorise sales on any such premises which 
are not within 2 miles of an infected plfhsa instead of within 
5 miles. The distance of 5 miles is still applicable in the case 
of fat stock markets. 

Bale of Beads other than Oereals:—The Seeds Act, 1920, makes it 
compulsory in the case of a sale of any of the principal kinds of grass, 
clover, field or garden seeds for the seller to state in writing certain 
essential particulars as to their quality, such as the percentage of 
germination, percentage of purity, presence of injurious weed seeds, 
country of origin, etc. Similarly, in the case of a sale of seed potatoes*, 
particulars must be given as to the country of origin, variety and sine. 

These particulars must be delivered to the purchaser at or before the 
time of sale or delivery of the seed, except in the case of wheat, oats, 
rye and barley for seed, when, by virtue of a general licence issued by 
the Ministry of Agric^ture, the necessary particulars may be deli¬ 
vered at any time within one month of the sale. 

Paragraphs have appeared in the Press which suggest that 
the general licence authorising delay in the delivery of the particulars 
applies to bH classes of seed covered by the Act. It should, however, 
be clearly understood that it relates solely to the cereal seeds mentioned 
above. 

Seed Potatoes : Regrulations for Sale.—Tlie Ministry baa prepared 
a memorandum which gives, in a very concise form, the particulaia that are 
required by the Seeds Act, 1920, the Seeds Regulations, 1922, and the Wart 
Disease of Potatoes Order, 1923, to he declared in respect of sales of seed 
potatoes. This memorandum is being widely circulated and uill, it is 
believed, prove of assistance to sellers of seed potatoes when the spring sales 
commence. Copies may he obtained from the Ministry, lO, Whitehall Place, 
London, S.W.l. 

NOTICES OF BOOKS. 

The Mcuinringr of Grass Land for Hay.—(Winifred E. 
Brencnley, D.Sc, London: Longmans, Green & Co., price 12i. 6d.) 
li one of the aeries of Bothamsted Monographs on Agricultural Science. 
In 1856 Lawes and Gilbert laid out the Park Grass Plots to determine 
the relative effect of difieient combinations of manures upon hay 
production with reference not only to yield but to the botanical com¬ 
position of the herbage, and they eventually published the results pf 
20 years’ continuous manuring. Dr. Brenchley has collated the 
additional data which have accumulated since then, and by dint of 
compression and tabulation of masses of facts and figures has succeeded 
in presenting the salient features in an interesting and highly instmo- 
tive form. 
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Tha authoress ,18 careful to point out that the results deal solely 
with the Eothanssted plots on heavy soil and that, with certain 
exceptions, the same manuring has been applied to each plot up to the 
present day; furUier, that the first crop of grass has been cut Tor hay 
every year, and, since 1872, the aftermath as well. While, therefmps, 
from the scientific point of view, the value of the work lies to a great 
extent on the length of time over which the experiments have been 
carried on, farmers m^st take into consideration the fact that the 
continuous use of the same manures and of the same method of crop 
utilisation is not in accord with general practice. What the farmer 
will w^ant to know is whether, m the ordinary way, it will be possible 
to attain the most desirable combination of plants. 

Of the more striking i-esults set out, one of the most interesting 
is the beneficial effect on Meadow Foxtail—a very early and valuable 
grass—of a plentiful supply of nutrients. It seems to need abundance 
of nitrogen, either in ** artificial or> organic form, in a soil not too 
acid from lack of lime. As regards AgrostU (Bent, Twitch, etc.) it 
is found not to be encouraged by superphosphate nor by heavy dress¬ 
ings of nitrogenous manures with minerals, and is actively discouraged 
by liming. On the other hand, it is encouraged by organic manures. 

Of the few leguminous plants found in the herbage, it is stated that 
Bed Clover and Birdsfoot Trefoil are most in evidence under starved 
conditions and where minerals have been used—a finding not in dis¬ 
accord with everyday experience. 

Farmers as well as academic workers should find much food for 
thought in this admirably arranged and skilfuUv summarised record 
of experimental work. 

Kohtenaaure und Pflanzenwaohstum.—(Bojnemnnn. F 2ntl 
l2)dition, pp. 188. Berlin* Paul Parey, 1928.) This is a second edition 
of a book originally published m 1919. The writer points out in the 
preface how the three irtervening years have tended to confirm the 
arguments of the earlier edition. No one now doubts, he says, that 
cultivated plants give higher yields when they receive an increased 
supply of carbon dioxide. A few of the old opponents still fight a 
rearguard action with the contention that it is impos^-ible to provide 
this increased supply of caibon dioxide to ciops in the open field The 
book covers the whole question of the assimilation of carbon* dioxide 
frm air, soil and manure, and an account is given of experiments 
with increased supply, both in plant houses and in the open air. 

The Potato.- (William Stuart Philadelphia and London : 
J. B. Lippincott Compan>. 518 pp. Price 128. fid. net.)—In the 
preparation of this book it has been the aim of the author to discuss 
the basic principles underlying tbe production of potatoes, as well as 
to include the latest available* information in regard to the American 
potato industry as a whole. Chapters are included dealing with the 
original potato of South America, the history of its introduction and 
spread in Europe, and finally its introduction into the United States 
from Ireland in the eighteenth century. 

Though this volume deals primarily with potato growing in the 
United States, and cannot fully apply in this country, where conditions 
are materially different, yet the fundamental principles underlying 
production are the same. It can be recommended to all agriculture 
students in this country. 
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The author hae long been a well-known authoritj pn potato breeding 
and potato eeleetioni and in Chapter xzi ha givaettha laiuhi of hli 
experience and oonolnsiona ae onlj a master of his ^b|eot ean giya. 

PefBaps, however, the ehaptar on classification \ will be the most 
appreciate by IDuropean readers, because of the detailed and Uxoro«|^ 
way in which the descriptions of each commercial variety hae bean 
dealt with and illustrated with coloured plates showing sprouled tubers 
and blossoms. 

The whole book is abundantly illustrated with photographs and 
text figures. 

Qraaedand Farming.—(W. J. Maldeu. London : jttrnest Bonn, 
Ltd., 1924. dOd. net) appears opportunely at a time when the 
question of grass versus aiaUe is seriously engaging the attention of 
British farmers. 

The book deals with the principles of pasture-making, both tem¬ 
porary and permanent; choice of seeds; seeding conditions; subsequent 
care and management in respect of both hay and grazing; hay-maldng; 
ensilage; and seed-growing. It concludes with a abort chapter on the 
breaking up of pasture, and an appendix devoted mainly to the work 
of seed firms and the mixtures of seeds recommended by them for 
different sqils and climates 

In his treatment of the subject the autl^pr takes an independent 
line, and is perhaps rather inclined to exaggerate the difierenoe between 
his own views and those of other grass experts. Many, however, may 
be disposed to agree with him that as a result of isolated experiments 
undue prominence has sometimes been given to basic slag and wild 
white clover as the universal means for improving or making a pasture, 
and that unwarrantable deductions have been made from tHe effects 
induced by the continuous cake-feeding of one class of stock on land 
naturally poor and lacking in phosphates. 

On the other hand, the author would seem to cling too rigidly to 
the ancient dogma of lean years ” following the first flush of herbage 
in the formation of a permanent pasture. He makes out a case, how¬ 
ever, for a more general recognition of the value of nitrogen and 
humus in pasture improvement, and indicates the need lor a proper 
balance of the several food ingredients required by plants. In his 
advo6acy o£ humus he might, with advantage, have differentiated 
between a deep turf of roots ” and a turf of matted fibres. 

The chapters on the management of permanent pasture and on 
haymaking are essentially practical and useful. In the latter a warn¬ 
ing is given against the not uncommon practice of judging of the 
suitability of the manurial dressings from the recorded weights of hay, 
regardless of the constituent species. In his methods of sowing Mr. 
Malden finds a place for the drill asu well as for the broadcasting 
machine, and he might even have gone so far as to suggest that, in 
certain circumstances, the disc drill is about the only sure means of 
securing an adequate covering of the seed. For the destruction of ant¬ 
hills he has nothing more effective nor economical to suggest than the 
spade or plough. Has he never tried heavy drag harrows? 

In his choice of seed-mixtures, Mr. Malden favours the so-called 
** safe ** plan of including a little of many species regardless of the 
factor of competition. It is unfortunate that the mixture selected by 
the author as a basis for prescriptions in general contains no perennial 
rye-giass. 
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Sound advice ie given on renovatitt» and the hopelesenese of obtain* 
ing profitable ie8i\jts from meielj sowing away poor land to grass is 
aumcientiy indica md. 

The b^k contains much useful information gleaned from ^/iierva- 
tion and experience, but it sufiers somewhat fiom its great length and 
needless reiteration. 

In a volume of this quality certain obvious errors are unfortunate, 
^uoh as the wrong labelling of a very good illustration of Meadow 
Foxtail as Meadow Fescue (p. 228), and the statement that present- 
day basic slag only contains 15 per cent, of phosphoric acid. 
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